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PREFAOE. 



It is not without a feeling of the most solemn responsibility that I 
have undertaken a task of which this volume is the first instalment. 
I use the words " solemn responsibility " advisedly. For if any tliing 
I write 8hould hereaf ter be quoted to condemn the innocent or to gain 
a verdict against right, then indeed most tmly conld I wish the book 
had remained unwritten. 

Some years ago, when engaged, with one prematurely lost to onr 
profession, in the preparation of " A Handybook of Forensic Medi- 
cine and Toxicology,' , I determined that I would one day attempt a 
more or less complete treatise on Legal Medicine. To the f ulfilment 
of that design, the spare hours of a somewhat busy life have been de- 
voted. Two things, it was evident, had to be done if such a work 
wa8 to be of any special value to tlie lawyer and physician : — 

First, and before a word conld be written, it was necessary to col- 
late from English and foreign literature ali recorded cases having ref- 
erence to the various subjects under consideratioh. The numerous 
errors that had crept into the published records, rendered it impossible 
to guarantee accnracy withont Consulting the original reports. It was 
a matter of no small difficulty to determine how best to utilize the 
enormous mass of material thus collated. Experience had taught that 
to quote long cases in the text in illustration of one single point, was 
certain to disturb the continuity of the argument, by the inevitable 
introduction (in order to render the history complete) of numerous de- 
tails, irrelevant to the subject under consideration. I decided there- 
fore to print the cases at the end of the chapter they served to illus- 
trate, and to refer to them in the text by number only. 

Secondlt/. It became necessary, for the purpose of clearing up 
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what was ambiguous and of reconciling what was contradictorv, to in- 
stitute new inquiries and conduct fresh experiments in most of the 
subjects. So far as circumstances have permitted, I liave endeavored, 
whenever the study of recorded cases indicated doubt, to investigate 
the slibject de novo. I must admit that it was here one's chief anxiety 
occurred. To shirk the manifest conclusions of experiment, because 
such conclusions are not in harmony with the generally rcceived 
opinions of authorities, is unscientific timidity. On the other hand, 
dogmatically to state as facts the conclusions drawn f rom one's own 
experiments, more especially when such conclusions are at variance (as 
at times will be the čase) with those arrived at by others who have 
adopted different (it may be better or worse) methods of research, may 
seem to partake of scientific venturesomeness. And those only who 
in Science work have felt the difficulty, and yet the necessity, of avoid- 
ing the extremes of timidity and venturesomeness, can realize how 
that difficulty becomes intensified when, as in Legal Medicine, the sub- 
ject relatcs to such serious issues as imprisonment or freedom, and it 
may be life or death. 

For the medical jurist, whose object should be the interests of 
justice, to hesitate where science is positive, is as unjustifiable as for 
him to speak without reserve on those details of our science, where 
the limits of exact scientific knowledge are undefined. There is a 
scientific certainty which only the coward treats as uncertainty, and 
there is an uncertainty which only the boldness of ignorance ignores. 

The subjects dealt with in this volume constituted the basis of my 
course of Forensic Medicine Lectnres at the London Ilospital during 
the Summer of 1881. I have however dropped the Lecture form, ex- 
cept in the first chapter, where I have retained it as the most con- 
venient method of dealing with various questions otherwise difficult to 
discuss. 

In addition to a general Index, and an Index of Cases, I have 
added a paged pricis of Contents in order to facilitate reference. 

It is impossible for me to acknowledge as I could wish the assist- 
ance I have received f rom f riends in the preparation of this work. 
First of ali, I must express my indebtedness for much valuable matter, 
characterized by a depth and originality of thought, and a rare grasp 
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of details, to the manuscript notes of my old master and colleague, 
Dr, Letheby, who at his dcath entrusted his papers to my čare. 

I desire to express my thanks to Mr. Michael J. Michael, Barrister- 
at-Law, for tlie iraportant help he lias rendered me in dealing with 
many legal questions. It is only right to say, that much I have writ- 
ten is due to his f riendly assistance. 

My thanks are due to Dr. Fenwick, Dr. Dobell, Dr. Sansom, Mr. 
McCarthy, and Mr. Treves for very valuable help. In the section on 
Blood I am under great obligations to my kind friend, Dr. Sorby. 

I desire to record my special thanks to my distinguished friend, 
Mr. Moulton, for his ever readv assistance. Let me add that but for 
him I might never have had the courage to send the manuscript to 
press. 

To one other I am indebted in the preparation of this volume and 
of those I hope may f ollow, far more than I could express or others 
would suppose. But to write more of this would be to speak of days 
too painful to recall. 

8 Mandevtllk Plače, London, W. 
May, 1882. 
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INTRODUCTORY. 

Gentlemen, — I pray your more than ordinary attention to tlie subject 

matter of this course of lectures. It wcre wcll for us thus earlv to 

grasp the iniportancc and the responsible nature of our task. Tlie 

6ubject is not one that admits of postponement for a moro convenient 

season. Your first day in practice — the first ring at your beli — mav 

bring you face to face with a mcdieo-lcgal čase recpiiring ali yonr 

thought and acumen — powers of observation — knowledge of facts — 

habits of induction. The body of an infant is discovered — was it 

bom dead or alivc ? A Kfeless wounded body is found — were the 

wounds inflicted before or after death, and wero they homicidal, sui- 

cidal, or accidental ? A body is rccovered from the water — was it 

ali ve or not when immersed ? A girl lodges an accusation of rape — 

are there any, or no grounds for snch accusation? You are called 

to see a patient — is his illness natural disease or the efiFects of poison ? 

These are examples of the many hundred questions, any one of which, 

I say, your first day's practice may require you to consider. For the 

practice of forensic medicine is one that devolves on the profession 

generally, and not on a few in particnlar. I admit that in any great 
Vol. I.— 1 
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čase, experts (as thcy are called) are usually consulted ; but for the 
actual facts and conditions, the appearances, symptoms and the like 
observed at the moment, the general practitioner mnst, as a rule, be 
alone responeible. 

And for a moment allo\v your minds to grasp to the f ull the re- 
Bponsibilities involved in the practice of legal medicine. Begin, if 
you like, by a selfish consideration — anything to make you trne, care- 
ful, and diligent. Think of the responsibility so far as yonr own. 
position is concerned. Tbe evidence given, and the opinions expressed 
by you in open court, even if that open court be but a village inn, may 
be reported in thousands of papers, and be conned over, discussed and 
criticised wherever the English tongue is read. Depend upon it, if 
yonr evidence in any čase be one-6ided, if your judgment be biassed, 
if your opinions be not foundcd on knowledge, or be swayed, either 
for or against the accused, by popular sentiment, by friendship, or by 
a want of common sense and science, that one medico-legal čase may 
mar your career, as it may, if you bring thonght, learning, power, judg- 
ment, discrimination, discretion, common 6ense to bear upon it, make it. 
But to be unselfish, think how often the medical evidence, more espe- 
cially in a criminal čase, determines the verdict, and how pregnant 
with meaning to the prisoner as he stands in the dock the verdict of 
the jury is. Bealize the force of that \vord " Guilty," as it f alls from 
the lips of the foreman. It seems to seal to manv a hideous life- 
future, the ruin of a prisoner who has done a wrong — the crushing of 
a family, may be, \vho have done no wrong. Do not misunderstand 
me. I would not for an instant urge upon you the painf ul effects of 
vour evidence (no matter how painful) for any other reason than to 
quicken your judgment and to intensify your čare, save to urge that 
you estimate every detail to the best of your ability at its right value, 
and in no 6ensational or unfairly sympathetic špirit. Be jealous for 
truth, careless whom you please or displease. Let not your judgment 
be influenced one iota either by policemen who are "working up" a 
čase, or by the solicitor who is conducting it. Be careless which way 
the verdict goes so long as your evidence is that of honest conviction, 
of intelligent judgment and of accurate observation. 

The \vork before us is not easv, and it would be folly to lead you 
to think it was. The power to endure bravely any arduous physical 
effort (such as climbing an ice-mountain) depends much on previons 
training — on realizing the necessity for hard work, and on the deter- 
mination to succeed. But more than this — safety depends on looking 
the difficulties and dangers straight in the face. They must first of 
aH be realized as difficulties and dangers ; not exaggerated I admit, but 
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not pooh-poohed for f ear that our courage may be regarded by others, 
or appear to ourselves, mere womanly fear. No ! eye the dangers well, 
and then bring to them a strong wiil, unflinching boldness and deter- 
mined courage. And the elementa of success in intellectual work are 
very much the same as in physical effort. You have had a certain 
professional training, and you now come, at the close of your študent 
days, to learn the applications of that work to law, and to bo told how 
to apply your knowledge so as to escape the numerous difficultics to be 
encountered in the practice of forensic medicine. The habit of obser- 
vation that the physician insists upon 60 strongly as essential to a good 
practitioner, I would urge yet moro strongly as the essential of a good 
medical jurist ; for it is not unlikely that your observations may have 
to be conducted under difficulties of a most unusual nature, different 
to-day f rom what they were the day before — in the f ace, I mean, of a 
moral dust-cloud that some in attendance may have an interest in rais- 
ing to blind your eyes or to obscure your vision. 

I said at the outset, Let us realize our responsibilities. As your 
teacher and guide, I would endeavor to realize mine. If I appear 
dogmatic, remember it is my duty to direct you along the path I be- 
lieve to be right. You are at ali times entitled to demand reasons for 
my dogmatism — reasons why I reject lines approved by certain author- 
ities, and adopt others. "VVhilst, therefore, I shall point out to you, 
" dogmaticallv," what in my judgment is the true course, I shall also 
endeavor to discuss the views advocated by those who have devoted 
attention to the several subjects that will come before us in our course 
of lectures, and which, whether we accept their conclusions or not, 
should at ali times receive respectful consideration. 

The Process of Law. 

Probably the coroners inquest will be vour first experience of 
courts of justice and legal inquiries. The duty of the coroner's jury 
is — (1) To vie\v the body of the deceascd person on whom the inquest 
is to held (that is to make sure of the death) ; (2) To hear evidence as 
to who the deceased person was (that is to establish identitv) ; and (3) 
To decide the cause of death. Such an inquiry pnictically necessitatcs 
medical evidence. If medical evidence be not required, then as a gen- 
eral rule the coroners inqnest is not required, and tnce versd. To es- 
tablish the/act of death as well as the identiti/ of the person, may re- 
quire medical evidence (oftentimes of a most involved character), but 
to determine the precise eause of death must as a rule demand it. 
Thus the post-mortem examination of the body is an inseparable T^ast 
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of the coroner's inquiry. So important is it, that tinder no circum- 
stances should the raedical man undertake, either to perf orm an autopsy 
nnder circumstances of hurry, e.g.> during the sitting of a jury, or at 
an improper tirne, e.g., by artificial light, ivhen certain important ap- 
pearances (such as the yellow color of the skin indnced by picric acid 
poisoning, etc.), might, and probably would, pass unnoticed. 

In a čase of grave suspicion and where important issues are at 
stake, the post-mortem shonld be performed by at least two indepen- 
dent experts. If the medical man himself be in any way inculpated, 
or his treatment called in question, it is unadvisable for him to be 
present, although it is only fair, if he wish it, that he should be repre- 
sented at the examination by a friend. A čase is known to me, whero 
a medical man accnsed certain sisters of mercy of poisoning with opinin 
a child that had been placed under their custody in a creche. A post- 
mortem was ordered by the coroner, and a friend was present on be- 
half of the sisters. The examination was conducted by the practitioner 
who made the charge. At the inquest he stated that the post-mortem 
revealed ali the appearances of death f rom opium, but did not state 
until he was cross-examined that the liver was in a condition of com- 
plete fatty degeneration. This wonld probably never have come out as 
the primary canse of the death, had not a representative of the 6isters 
been present at the autopsy. As a matter of pnidence, therefore, 
neither the accnsed nor the accuser, nor in fact any one actually sus- 
pected, shonld be present during the operation, inasmiicb as tampering 
with viscera and the contcnts of the stomach, are circumstances not 
altogether nnheard of in forensic literature. 

The coroners jury may return a verdict of manslaughter or of wil- 
ful murder against some person known or unknown. The čase now 
may, or may not, undergo f urther investigation in the magistrate's court. 
The nature and scope of the inquiry bef ore the magistrate differs f rom 
that bef ore the coroner in this respect : — The coroner^ jury are called 
upon to decide the cavse of death. This, as a matter of fact, is the 
special, if not the only object of the inquest. Hence, as a rule, a sus- 
pected person is not present at the coroner's inquiry. But the magistrate 
has to inquire, not so amich the actual cause of death, as ivhether an 
accused person was, or was not, concerned in causing it. Before the 
magistrate, therefore, the person suspected is always present in cus- 
tody. These (viz., the canse of death, and the person who caused 
the death) are really two <lifferent issues, and however much they are 
necessarily associated, there are many obvious reasons why they should 
be regarded as distinct. An inquest is held whether suspicion attaches 
itself to any one or not, but a magistrate's inquiry is only held vvhen 
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some person or persons are actuallj suspected of being concerned 
directly or indirectly in causing the death. 

Either on the coroner's warrant, or by the magistrate's decision to 
send the čase to a jury, or by both, a prisoner niay be cominitted to take 
his trial f or raurder or manslaughter as the čase may be, and the medical 
witnes8 with the other witnesses be bound over to appear and give evi- 
dence. It may be worth remarking here that the depositions takeu at an 
inquest and before the magistrate are not only sent to the judge, bnt are 
certain to be in the hands of counsel, and to form a serious weapon for 
cross-examination should any discrepancies occur in the evidence given 
by a witness at the trial and that given at these preliminary inquiries. 
It is most advisable that ali the facts known to a witness should be 
stated both before the magistrate and the coroner. Facts stated atthe 
trial for the tirst tirne commonly provoke severe comment, counsel rep- 
resenting them to the jury rather as the invention of the witness (by 
no means necessarily wilf ul), tlian as an unvarnished record of what 
occurred. In aH cases the facts stated, and the facts as stated, with 
the least possible delay af ter their occurrence, are regarded of greater 
value as evidence, than those remodelled or recalled af ter an interval. 
And this is as it should be, considering how imperceptibly and uninten- 
tionally, by the mere dwelling on a čase, or by discussing it with 
others, a certain coloring may be imparted, or an importance ascribed 
to certain details, which may be unreal or even imaginary. 

In a criminal čase where the prisoner has been committed by the 
magistrates for trial, a preliminary inquiry is held by what is called 
" the grand jwry" Whcre a prisoner, however, has been committed 
on the coroner'8 warrant only, ho is then tried by the petty jury, with- 
out the grand jury being called upon to hear the čase. In practice, 
where the čase has been heard both by coroner and magistrate, it is 
the usual custom to send it before the grand jury. Their duty is 
merely to hear what the witnesses for tlie prosecution have to say 
without cross-examination, and to call 60 much of the evidenco as in 
their judgment is necessary either to find a " true bili," when the caso 
goes for trial, or " no bili," when the whole matter is at an end and 
the prisoner discharged. Thus the medical witness may, or may not 
be called before this tribunal, although his presence (should he be 
wanted) undcr his subpoena is imperative. Neither the prisoner nor 
his counsel are present, the special points for the consideration of the 
grand jury in the 6everal cases being referred to in the " charge " of 
the judge that precedes their labors. 

A true bili being found, the čase now comes before the judge and 
the petty jury for trial. 
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Evidence. 

In law the burden of proof {pnvs probcmdi) rests on the prosecu- 
tion, or on that side in an action that states the affirmative. Proof is 
invariably a matter of evidence, and, without entering upon any legal 
Bubtieties, it is very essential that we should have clear views as to 
what constitutes evidence, and on the other hand, what is inadmissible 
as evidence. It is often a matter for regret that inedical men neglect 
the study of the rules of evidence, and suffer accordingly. 

There are certain raatters which need no proof. Such, for exam- 
ple, are things that occur within the constant and invariable course of 
nature. No evidence is needed, for example, to prove if a woman be 
confined with a living child, the husband only having access to her a 
month before, that he could not be its father. If, however, a living 
child be born within a period where the husband might, in the opin- 
ion of certain authorities, be the father, such an opinion being con- 
tested by others, then evidence may be given by the several authori- 
ties of their experience, the jury being called upon to decide between 
the opinions expressed, in their special application to the čase before 
them. 

And this suggests a word on the relationship between the evidence 
given by an expert and the functions of the jury, which latter are not 
to be usurped by the former. Thus the exact fact which the jury are 
called upon to decide, or the precise question at issue between the 
parties in a civil cause, cannot be a matter of evidence as the opinion 
of an expert. To draw a rigid line is often a matter of the greatest 
possible difficulty both for counsel and for witness, and in but few 
medico-legal cases is this difficulty more apparent than in def ending a 
prisoner on a charge of murder, where the guilt is admitted, but un- 
soundness of mind urged as the excuse. The trial of Sweetland for 
murder (known as the IIolloway murder čase) supplies an illustration 
of this difficulty. Witnesses were called to prove certain peculiarities 
of manner, which peculiarities had specially developed themselves after 
certain severe accidents. A well-known expert was called to give evi- 
dence for the defence. The judge, however, ruled that the following 
question was inadmissible, on the ground that it was practically asking 
the witness the very question that the jury were there to determine, 
viz., Having heard the evidence given by the several witnesses, was 
the prisoner, in your judgment, at the tirne he committed tthe act, of 
sound or of unsound mind ? 

The following questions, however, Mr. Justice Hawkins allowed, 
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their special characteristic being that they are general and not spe- 
cial: — 

1. Given in any čase certain peculiarities of liabit, manner, etc., 
such as — [here counsel detailed the main peculiarities proved in the 
čase of the prisoner] — are such peculiarities, in your opinion, incon- 
sistent with soundness of mind ? 

2. Are they indicative of insanity ? 

3. If you were informed that such peculiarities specially developed 
themselves after an accident, such as — [here counsel detailed the acci- 
dent that had been proved to liave occurred to the prisoner] — would 
this cireumstance more 6trongly suppoit to your mind the opinion you 
have expressed that these peculiarities indicate unsoundness of mind ? 

4. Is it within your experience that such peculiarities which you 
say indicate insanity, may result, and are likely to result, from an ac- 
cident such as I have mentioned as an exciting cause, more especially 
if there be an hereditary predisposition in the person to unsoundness 
of mind ? 

In a čase of suspected poisoning (7?. v. UVilmot) the medical man 
stated that certain symptoms be noted and deseribed were consistent 
with poisonhig by strychnia. Mr. J. Mauisty ruled against the next 
questiou — " Do you consider these 6ymptoms were the result of the 
exhibition of strychnia ? " but allowed the following — " What in your 
opinion was the cause of the svmptoms that you say were consistent 
with poisoning by strychnia ? " 

The rule which in criminal cases is strictly observed (however it 
may be occasionally relaxed in civil causes), is that no evidence can be 
given foreign to the question or points at issue / in other words, evi- 
dence must not be offered in proof of collateral facts, unless fair and 
reasonable inference can be adduced therefrom in proof of the points 
in dispute. Whether the evidence on collateral facts admits of being 
f airly applied is for the judge to determine, although he is compelled 
in a great measure to trust to counsel whether the facts will turn out to 
be material. In certain cases, however, evidence on collateral facts 
constitutes important evidence on the points at issue. Thus, if a sur- 
geon is prosecuted for want of skill and judgment in a certain čase, 
evidence is admissible of his general skill and judgment in cases of a 
like kind ( Wells Ilarbor Čase, 2 Stark, Ev., 382). Or again, in an in- 
dietment for murder, previous threats or expressions of ill-will by the 
prisoner toward tlie deceased are admissible in evidence as proof of ill- 
feeling, but not other acts of ill-will expressed by him toward other 
peraons. Again in a murder čase, the possession by the prisoner of 
property proved to belong to the deceased may constitute important 
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evidence in proof of tlie murder, but evidence cannot be adduced to 
show tbat tbe prisoner committed a burglary (for wbich be is not in- 
dicted), unless such evidence is material in support of tbe capital 
cbarge. Thus, in tbe St Albans murder čase (M. v. Wkeeler\ the 
prisoner sbot bis victim with a gun, stolen (it was believed) some time 
previously froin a bouse in tbe neigbborbood. The particulars of tbe 
burglary at tbis bouse, connecting as it did tbe gun 6tolen f rom it witb 
the gun in tbe possession of tbe prisoner, became important evidence 
in proof of tbe charge of murder. 

But tbere is anotber čase where the evidence may take a somewhat 
wider scope tban the exact point at issue, and that is in the matter of 
character. But bere there are distinct limits. Evidence of character 
as an integral part of a čase, is only admissible if it be necessitated by 
the nature of the proceeding. Thus, in criminal cases, evidence of 
general good character may furnish a presumption tbat tbe prisoner 
has not been guilty of the crime alleged, such general evidence being 
always open to cross-examination as to the grounds on which the wit- 
ness's belief is based. 1 In a charge of rape, or attempted rape, evi- 
dence in def ence is permissible to show the unchastity and general bad 
character of the prosecutrix, and this altbough sbe may not in cross- 
examination have been asked any questions impeaching her chastity. 
Or once again, in a question of illegitimacy, evidence having been of- 
fered of probable non-access on the part of the husband, it would then 
be admissible to prove tbat tbe inother was a person of bad character. 

As a rule evidence of character does not, however, form a part of 
the actual čase. In the event of a prisoner being found guilty, the 
judge may then hear evidence of previous character to guide him in 
pronouncing judgment. And the justice of this is obvious. A man 
may commit a criminal act, bowever unblemished his previous charac- 
ter, and the jury have only to decide the yea or the nay. But the pre- 
vious good character of tbe prisoner convicted of the charge should, and 
always does, weigh with tbe judge as to the sentence be passes. 

As a general rule hearsaj/ is not evidence. The law believes no 
man'8 bare assertion (be he prince or peasant), but requires his actual 
presence in court, tbe sanction of an oath or its equivalent, and tbe op- 
portunity for cross-examination. But even this rule has its exceptions. 
For example, in cases of pedigree, prescriptions and custom, the state- 
ments of the dead are admitted as the only possible means of getting 
at the facts. Or, again, if tbe hearsay be a part of the actual transac- 

1 " In civil cases the fact that the character of any party to the action is such as to 
affect the amount of damages which he ought to receive, isgenerally deemed irrelevant." 
— Ftigames Sttphen. 
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tion (i.e. y part of the res gesta in qnestion and not merely a medium of 
proof), it may be received at the discretion of the judge. In a breach 
of promise čase for instance, where the defendant pleaded the bad 
character of the plaintiff, a witness was allowed to be exaniined as to 
representations of character made to him by third persons, character 
being a matter of general repute {Foulkes v. Selway, 3 Esp., 23C). 
Or, again, if a witness has heard a second witness since dead give evi- 
dence on oath at a trial, he may repeat on oath what he heard that 
witne8S say, but the repetition must be the precise words uttered, and 
not the mere general effect of the evidence. 

Evidence is therefore received in exceptional cases without the 
personal attendance of the witness. For he may be dead. Thus if a 
witness, having given evidence in a čase on oath and been open to 
cro8S-examination, die, his evidence will be admitted in any subsequent 
suit between the same parties, provided always that the evidence in- 
volves the same material questions. Or, supposing one man to have 
stabbed another, the evidence of the injnred man can be used against 
the prisoner on an indietment for murder, if the injured man should 
afterward die from the wound received. 

And this suggests two cases of a like kind where the medical man 
may be called upon for an opinion. In the čase of i?, v. Savage (5 C. 
& P., 143), it was decided that the evidence given by a woman when 
a čase is before a magistrate cannot be afterward used at the trial, on 
the ground that she was unable to attend because near her coniine- 
ment. This čase, however, was decided in 1831, and before the passing 
of the 11 & 12 Vic. 42. Since that statute it has been held by the 
Court for Crown Cases Iteserved (i?, v. Stephenson, L. & C, 165), 
that " there may be incidents attending an approaching parturition of 
sueh a nature as to make it an illness within the meaning of 11 & 12 
Vic. 42, s. 17." " The question whether the illness proved is or is 
not within the statute is a question for the determination of the judge 
presiding at the trial, and this court will not interfere with the excr- 
cise of his discretion." In the čase referred to, the brother of the vrit- 
ness who had given evidence before the magistrates swore that she 
was daily expecting her confinement, and that she was " poorly other- 
wise," and upon that her deposition was admitted. 

Again, where it is proved that a witness is too ill to travel, the 
deposition of that witness taken before the committing magistrate may 
be read as evidence, provided sueh deposition vvas taken in the pres- 
ence of the person aceused, and full opportunity for cross-examination 
permitted (11 & 12 Vic. 42, s. 17). 

Where it is proved that there is no reasonable probability that the 
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deponent will ever be able to travel or to give evidence, a deposition 
made by a witness, altliough not taken before the committing magis- 
trate, may be given in evidence. Such deposition inust, however, 
have been made in the presence of a magistrate and signed by him. 
Reasonable notice of tlie intention to take such deposition must also 
be served upon the person (whether prosecutor or accu6ed) against 
whom it is proposed to be read, and it is also necessarv that such per- 
son, or his counsel or attornej, had, or inight have had if he had 
chosen to be present, f ull opportunitv of cross-examining tlie depo- 
nent. 

The law requires ali evidence to be given on oath, or what is equiv- 
alent to an oath. But here again there are certain exceptions. Thus 
in an indictment for manslaughter, a statement made by the deceased 
immediatelv after he was knocked down, as to how the accident hap- 
pened, has been held admissible (7?. v. Foster y 6 C. & P., 325). 

But the main exception to the necessitv for an oath is in the mat- 
ter of dying declarations. And here three points must be strictly 
noted so as to render such declarations without oath, of equal value to 
evidence on oath : — 

(1.) The person must believe he is in actual danger of death. 

(2.) He must believe his recovery to be impossible. 

(3.) To make the declarations admissible as evidence, death must 
have ensued. 

The law presumes that no one would willingly leave this world with 
a lie in his mouth, and that if at so solemn a moment an accusation 
be made, it is at least sincere. 1 In tlie čase of Jenhins (Crown Cases 

1 It may be sincere without being true. Dr. Tavlor cites (p. 455) the čase of a djing 
woman in St. Thomas's Hospital, who accused a man of assaulting her on Kennington 
Common. He was found guiltv, and executed. A year after Lis execution tlie real 
murderers were discovered, and his innocence established. 

The following cases (quoted by Taylor) may be referred to on this point : — 
(1) Chief Baron Pollock ruled in J?, v. Bayley (Exchequer Chamber, Jan., 1857), 
that although the surgeon had given some hope to the dying person before the declara- 
tion, his declaration mlght be taken as evidence, because, in spite of the surgeon, he 
believed he should not reoover. (2) R. v. Harvey (Exeter Summer Assizes, 1854), Jus- 
tice Wightman. (3) R. v. WansteU (Leeds Atltumn Assizes, 1869, and R. v. PettingUl 
(C. C. C, April, 1872), Baron Cleasbj ruled that the dying person must either exp«ct 
death, or death be imminent, even when a magistrate has taken the deposition. (4) 
In R. v. Barrctt (Leeds Lent Assizes, 1860), Baron Cleasbv ruled against a declaration, 
because the strongest statement was that "she thought she should not recover." (5) 
In R. v. Qualter (Stafford Lent Assizes, 1854), the surgeon was, as we think, unjustlv 
blamed for the escape of the criminal through a technicalitv of this kind. 

See also the čase of John Clark, tried in December, 1878, for " killing and murder- 
ing Thomas Johnson, bj stabbing him in the bellv," etc. "The declarations of the 
deceased," said the Judge, " after receiving the death-wound, are always considered as 
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Reserved, April, 1869), a statement was rejected because the dying 
person, in using the expression, " I have no hope of my recovery," 
requested that the words " at present " Bhould be added. In R. v. 
Lw\de%borough (York Lent Assizes, 1871), Mr. Justice Brett declined 
to receive a statement because the evidence went no further than that 
the dying youth said he thought he should not get better. Chief Jus- 
tice Erle, in Seton's čase (R. v. Pym, llants Lent Assizes, 1846), said, 
" The law adinits these declarations, not because recovery is impossi- 
ble, but because there is in the mind of the person making them the 
conviction of approaching death." 

Stili there are cases where these rules seem to have been 6omewhat 
relaxed. Thus, in the čase of R. v. Morgan (Cox C. C, vol. xiv., p. 
337), a question arose as to the admissibility of dying declarations by 
the subject of the homicide where the wound was serious but no act- 
nal fear of iininediate death expressed by the person. In this čase (a 
trial for murder) the death was caused by the prisoner cutting the 
throat of his victim. The deceased about five minutes before his 
death and when actually dying made the declaration in writing, having 
at the tirne no power to speak. This was proved by a witness who 
saw the deceased come staggering out of the hut with his throat cut. 
It wa8 held by Denman, J., after consulting Cockburn, C. J., that the 
declaration raight be admissible ; but that, having reference to ccrtain 
decisions, and especially R. v. Cleary (2 F. & F., 850), it would be 
propcr, if admitted, to grant a čase for the C. for C. C. E. The 
learned Judge required that the whole of the evidence should be be- 
fore him previous to deciding whether the declaration could be re- 
ceived. 

[Cases cited in note to this čase : — R. v. Reason and Tromter, 1 
Strange Rep., 499 ; R. v. John, 1 E. Pleas of Crown, 357 ; R. v. 
TinJder, 1 E. P. C, 354 ; R. v. Woodcock, 1 L. C. C, 500 ; R. v. 
JUead, 2 B. & C, 605.] 

In the čase, however, of R. v. Bedingfield, a somewhat different 
course was adopted. This čase was an indictinent for murder, in which 
it appeared that the deceased, with"hf r throat cut, came suddenly out 
of a room in wliich she had left the prisoner, who also had his throat 
cut and was speechless. Immediately on coming out she said some- 
thing, and a few minutes af tervvard died. It was held that the state- 
ment made by her was not admissible, either as a dying declaration, 



admissible evidence in cases of murder, though nothing before that wound is conaid- 
ered in that Ught The man is in health ; he receives his death-wound ; he declares 
his own idea of it that it will be mortal," etc. ( u Select Criminal Triais at Justice Hali 
in the Old Bailej." Vol. i., Appendiz, p. 82, eto. Edinburgh, 1803.) 
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or as part of the res gestce. Sed guoere, whether in a dying declaration, 
it is not a question of fact, npon the surgical evidence, that f rom the 
nature of the wound the person must ha ve been conscious of almost 
iinmediate death. See H. v. Jionner, 6 C. & P., 386. 

It is to be remembered that such dying declarations are not avail- 
able in civil but in critninal cases only ; and further, that they are 
only admissible in cases of honiicide where the death of the person 
niaking the declaration is the subject of the charge. The declarations 
themselves, moreover, must relate to the actual circumstances of the 
death, and to nothing else. Thus the dying declaration of a dead 
man concerning things done by himself is inadmissible (Garncms v. 
Bamard) 1 Anstr., 299). And further, the same rules as to dying 
declarations hold good as to evidence on oath, viz., that a child of ten- 
der year8 must be proved to have had such religious knowledge as 
would have made the oath admissible, or if it be an adult, that he had 
a rdigiou8 sense of approaching dissolution. In the čase of Ii. v. 
Perkins (2 Moodie C. C, 135), the dying declaration of a boy aged 
ten was received as evidence. 

And here a word may be added as to the duties of the surgeon in 
cases where a dying person desires to make a declaration. 

If a magistrate or other legal functionary be present, the medical 
man in charge of the čase should not interfere further than to give 
his opinion as to its hopelessness, and the state of the dying person's 
mind — that is, whether he be compos mentis or otherwise. But should 
no legal functionary be present, the medical man is undoubtedly the 
best person to receive such declaration or confession. He must not, 
however, be officious in extracting information, but should content 
himself with writing down the identical wo?'d& voluntarily uttered of 
the sick person, and not his interpretation of them. He should then, 
if possible, make the dying person sign the confession af ter reading it 
over to him. 

In the čase of certain severe injuries, death is sometimes so sndden 
that there is no tirne even to pencil down the words of the dying man. 
If a medical man be present, h% should (whilst endeavoring to prolong 
life) listen quietly to such statements, only inteirupting when he does 
not hear or understand, and suggesting nothing save to make clear 
what is ambiguous. This done, he should write down the \vords so 
soon as he can get writing materials, and if others have heard them, 
he should read over to them what he has written, and have the state- 
ment attested. 

It is allowable for a medical or other witness to give parol (or 
word of mouth) evidence of a dying declaration, but greater weight is 
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always attaclied to those statements that are taken dovvn in writing in 
the presence of witnesses. 

Evidence is of two kinds — (1) direct orjHMttive, and (2) circumstan- 
tial. Thus, if a witness were to say, " I a m certain that the primner 
is the man 1 saw knock the deceased jperson down" then that fact is 
proved, so far as any fact is capable of proof . Provided the witness 
is to be believed, such evidence \& positive, and the jury liave no alter- 
native but to find a verdict in accordance with it. But if the witness 
were to say, " To the best of my bdief the prisoner is the m<in" ex- 
plaining that at the tirne the crime was committcd the night was dark, 
or that he himself was flurried, then a donbt hangs over the evidenco 
of identity, which at best is merely circumstantial. But even circum- 
stantial evidence is of very different value. Thns it may be conclusive. 
If, for example, A be charged with the murder of B at a certain time 
and plače, and reliable evidence be called to prove that A at the time 
of the murder was 100 miles away f rom the plače where the murder 
was committed, {Le., an alibi,) the evidence is conclusive that A could 
not litive been the murderer. But circumstantial evidence may be 
me?'elypresumptive y i.e., where the inference to be drawn from it is 
only probable. 

A jury must givo a verdict in accordance with the evidence. As 
regards positive evidence, therefore, the credibility of the witness is 
practically the only point they have to consider. Or, in čase of t\vo 
witne8ses giving diametricallv opposite positive evidence, the jury have 
to detennine which of the two is to be believed. Stili more difficult 
and delicate is their duty with respect to the circumstantial evidence. 
And for us it is enough to remember that as scientific witnesses, com- 
mon or expert, our duty is not to usurp the functions of the jury in 
venturing to decide the caee submitted to them and to them only, but 
merely, as far as we can, to assist them in their deliberations. 

Scientific witnesses may be called either as common witnesses or as 
experts, or (what is pcrhaps more frequently the čase) both as wit- 
nesses of facts and as cxperts. 

1. A common witne#8 bas to speak to the matters of fact \vhich 
have come within his personal knowledge. That strychnia was pres- 
elit in the stomach of the deceased, that a dead body he was called to 
see had eustained severe injuries, that a girl had upon her person on a 
given day certain marks of violence consistent witli having been raped, 
and so forth, are facts to be proved by the scientific witness, in 
which, save in the nature of the facts on which he has to give evi- 
dence, he in no respect differs from an ordinary witness. Further, if 
any fact relating to the čase be within the personal knowledge of the 
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scientific witness, a subpcena served on him to speak to that f act in a 
court of law is as imperative as when served on anv other witness. 

2. The skUled or escpert uritotess, as he is termed, is called to state 
his opinions either on f acts observed by himself , or proved in evidence 
by others. Iso witness can be compelled to give his opinions in the 
witness-box. Further, no one is bound to aceept a subpcena merely 
to state opinions. The witness that can speak to any actnal fact con- 
nected with a čase, must attend the trial if he be required to do so, 
but the expert, however wide his experience, cannot be forced to give 
the court the value of his general or special knowledge. 

The 6killed witness must form his opinions on the facts he has 
heard proved. Thus Mr. Justice Hawkins, in the Staunton čase, de- 
clined to take the expert evidence of a phvsician, because he had not 
been present during the time that the witnesse8 were giving their evi- 
dence, but had based his opinions on the facts submitted to him in 
writing by the attorney. Hence, it is not enough f or an expert to run 
into court the minute he is wanted, but it is necessary that he should 
be able to say that his opinions are based on the evidence he has him- 
self heard in the witness-box. 

And here a few words are suggested on the vexed qnestion of 
eorpert evidence. Nothing is more horrible to contemplate than a 
traffic in evidence either f or gain or notoriety. Hence we lay down this 
definite rule that in our judgment should always guide the scientific 
expert, viz., that no one is justified in giving evidence in support of a 
čase, or in support of that part of a čase upon which he may be 
specially retained to give evidence, that he does not believe to be 
right and true. Any evidence offered by the expert in the witness- 
box should be as honestly and truly his scientific belief, influenced by 
reasons as definite and as accurate, as if he was arguing the points in 
dispute before a scientific tribunal, competent to weigh his arguments 
and pronounce on his opinions with accuracy and precision. Guided 
by this rule, cxpert evidence is far from the worthless thing that some 
would affect to regard it. The truth in disputed cases can only be 
learnt by a fair statement of different opinions. Whether an un- 
scientific tribunal is capable, or should be required to decide scientific 
differences, is not the question we are discussing; but given these 
differences of opinion amongst men of science, if only they be honest, 
the grounds being stated on which the opinions are based, and the 
witnes8 being subject to cross-examination by counsel prompted by 
experts who possibly hold different views, and are familiar with the 
strength and the weakness of their opponents' position and arguments, 
no better way, it would seem to me, could possibly be devised to 
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arrive at the trnih, which is tlie object of ali legal inquiry. Lawyers 
would scarcely be prepared to admit that legal decisions are worthle88 
becanse three jndges unanimously on appeal decided a čase in favor of 
the defendant, which three other judges in an inferior court had as 
unanimously decided in favor of the plaintiff (Julius v. The Bishop 
qf Oxford, 1879). Keither is it just or fair, on the other hand, that 
lawyers (as they are fond of doing) should represent the opinions of 
experts as of no value, merely becanse differences of opinion exist 
amongst scientific authorities. In aH expert evidence the witness 
must never for a moment transgress the limits of scientific accu- 
racy, nor, with the warmth of a partisan, or the desire to do the best 
he can for his čase, permit himself to color or distort, directly or in- 
directly, the hard, straight, and inflexible lines of well attested sci- 
entific facts, such as he would never dream of disputing, coloring, or 
distorting before a learned 60ciety. 



The *Witnes8-Box. 

Every \vitncss is, or may be, subjected to three, and possibly four 
sets of questions. 

1. Ecamination-in-chief : — that is, the rehearsal of the actual 
evidence the witness is prepared to give in snpport of the side on 
which he is called. In examination-in-chief, leading qnestions (that 
is, questions where certain answers are obvionsly snggested) are not 
permitted. Thus it would be inadmissible in examination-in-chief for 
counsel to ask a witnefcs, " Did you, as you were passing, 6ee the 
prisoner push the deceased into the water ? " this question merely 
suggesting " Yes " as the reply. The question must take some such 
form as this : " What did vou see on passing ? " the witness answering, 
" I saw the prisoner push the deceased into the water." 

There is, ho\vever, one exception to this rule of the inadmissibility 
of leading qnestions in examination-in-chief, viz., in the čase of " a 
hostile witness," — that is, a witness who is compelled to stato certain 
facts within his knowledge, but which he has an object in concealing. 
Thus the friend or relative of a prisoner may have seen him, and 
been the only person who saw him, commit a murder. His desire 
to shield his friend or relative is natural. Tet his evidence is essen- 
tial to bring home the charge, and to prove the guilt. In the exami- 
nation of such a witness leading qiiestioiis in examination-in-chief 
are necessary, the witness being " hostile " to the side on which he is 
called. 
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And here two or three questions arise which, frora tlio medical 
juristfs point of view, are worth discussing:— 

lst. As to written notes. The wituess must not read his evidence, 
but he may " ref resh liis memorv " (as it is called) by ref erring to 
written notes, provided always that these notes were raade at the Ume 
qf, or (if this was impracticable) immediatdy after, tlie occurrence to 
wliich thej relate. The notes used must be the original notes and not 
copies. As a matter of fact judges prefer in some cases evidence 
where the details have been committed to writing. For example, con- 
versatioiis with a prisoner — the results of a medical examination — the 
details of an autopsv — are far more likelv to be accuratelv stated 
when written down at the time that such examinations were made 
or conversations occurred, than if tlie witness merely trusted to mem- 
ory, more especially considering tlie interval that f rcquently elapses 
between the committal and the trial. Again, there must be no ad- 
ditions (the result of after-thonghts) made to the notes, if they are 
to be used in tlie witness-box. The actual notes taken at the tirne of, 
or at most immediately after, the occurrence to which they relate — 
uncorrected, unexplained, uninterpolated — are the notes to be used, 
and no other. 

2dly. A witness piust not guote cmtkorities in the witness-hox. In 
the čase of a scientific witness there is a great temptation to do so ; 
but it must be remembered that the expert is called to give his opinion, 
and not to say who agrees or who disagrees with him. Counsel, how- 
ever, may read a quotation (although not as a quotation) from a book, 
asking the witness, in the form of question, how far his own view coin- 
cides or not with tlie opinion there expressed. No written or pub- 
lished opinion of a living authority can be quoted even by counsel, the 
law requiring, if the opinions of such authority be deemed necessary 
in the judgment of those conducting the čase, that the authority him- 
self should be called tojtate his opinion on oath and be subject to 
cros8-examination. 

And here one word of practical advice. If a quotation from the 
work8 of a deceased authority is read to you in cross-examination, and 
you are asked how far you agree or disagree with the opinion ex- 
pressed, never under any circumstances accept the quotation as express- 
ing the opinion of the authoritv in question. Neither assent to, nor 
dissent from the quotation, until you have asked to be permitted to 
see the book from which the quotation is made. For a counsel may 
misrepresent the author wilfully or by mistake. One sentence pre- 
ceding or f ollowing the quotation read, will often put an entirely new 
aspect on the quotation itself . 
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3dly. Ab to Medical Secrets. — In New York it has been decided 
that " No person duly authorized to praeti6e phvsic or snrgery shall 
be allowed or compelled to disclose anv information which he may 
have acquired in attending any patient in liis professional character, 
and which information was necessary to enable liim to prescribe for 
such patient as a physician, or to do any act for him as a surgeon." 

Tlie highest legal authorities in England, however, have decided 
that medical men enjoy no special privilege with regard to secrets of 
a professional nature. In other words, no practitioner can claim ex- 
emption from answering a question, becanse the answer may or would 
involve a violation of secrecy, or even implicate the character of his 
patient. This is the law:— and however it may be defended on legal 
grounds, we hope there are not a few medical men who would prefer 
to sacrifice their personal liberty to their honor. It seeins a monstrous 
thing to require that secrets affecting the honor of families, and per- 
haps confided to the medical adviser in a moment of weakness, should 
be dragged into the garish light of a law court, there to be discussed 
and made joke of by rnde tongnes and nnsympathetic hearts. 

2. In cro88'€xajnination (that is the examination of a witness called 
in snpport of one side by the connsel on the opposite side) leading 
qnestion8 are the rule. In fact, the witness now occupies, to the ex- 
amining connsel, the position of a hostile witness. It is in cross-exam- 
ination that the trne power or the true weakness of a witness mani- 
festa itself . 

Great liberty is allowed (and rightly allowed) to connsel in the 

matter of cross-examination. Their dnty is to do the best they can 

for their client, by detecting flaws, omissions, and inconsistencies in 

the evidence of an opposing witness, — by toning down strong expres- 

sions, — by seeing how far ignorance of facts or bias may have infln- 

enced him, and by pntting the best constrnction on acts and words 

that teli most against that view of the čase it is their duty to advocate. 

Great as is the liberty allowed the cross-examiner, it is in our ex- 

perience a liberty (certainly in civil courts) rarely abused. It is the 

exception, we believe, for connsel to nse their liberty as " a cloak of 

maliciousness." A witness mnst not be over-sensitive : — stili, 6honld 

connsel abuse his privileges, the witness may then fairly appeal to the 

judge, placing himself in his hands to decide how far the necessities 

of the čase warrant the severe cross-examination to which he is being 

subjected. No words can express one's abhorrence at the base nse of 

a great power, when connsel make cross-examination the opportnnity 

for false assertions and nntrue insinnations, taking ref nge in doing so 

nnder the instrnctions they have received from the attorney. 
Vou I. 
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It is very seldom indeed tliat a witnes8 is justified in declining to 
answer a question. Of course, no witness is called upon to reply to 
any question, the answer to which would criminate himself . I have 
already suggested, however, that a witness inay be morally justified in 
doing that which legally cannot be supported. Bat to take so serious 
a step on the bigh ground of professional morality, must be no act of 
momentary impulse, bnt well considered in ali its bearings. 

3. In re-examination) a good examiner takes čare to clear up ob- 
seurities in the evidence of his witness> and to make good, as far as he 
can, the ground lost by cross-examination. The witness cannot be 
asked in re-examination on any new matter except by permission of 
the jndge; in other words, he can only be re-examined on subjects 
about which he has been cros8-examined, or that arise out of the cross- 
examination. If by permission new matter be introduced, it will be 
always open to f urther cross-examination. 

4. Lastly, the jndge may see fit to ask the witness certain questions 
that occur to him as necessary for the purposes of jnstice. 

Preparatton FOR THE *W*ITNES8-BOX, AND SUGGE8TI0N8 for OIVING 

Evidence. 

And here a few suggestions as to how to give evidence may be per- 
mitted. They are offered with but one object ; — not to teach you to 
be a skilful partisan, nor a sharp defiant witness, nor to get the best 
of counsel, but simply for this — that your evidence niay be of such a 
nature, both as regards its arrangement and scope, that justice may be 
assisted by a clear and orderly statement of the truth and the whole 
truth, and not perplexed by a disorderly combination of chaff and 
wheat — a hopeless entanglement of the material and the immaterial. 

1. It is your duty to make yourself fully acquainted with, and 
master of, ali the facts bearing on that part of a čase upon which you 
may be called to give evidence. Your knowledge, in short, should be 
as far complete as possible. As an illustration of what I raean, no 
medical man is justified in venturing to give evidence on the results of 
an imperfectly conducted or half-performed post-mortem. Because a 
death was sudden, and you find on opening the thorax evidence of 
heart disease, you are not justified in neglecting the examination of 
the brain. Death is sudden in some cases of cranial hemorrhage, and 
apoplexy may coexist with, or be caused by, poisoning. In ali cases 
likely to be matters of judicial inquiry, completeness of work is abso- 
lutely essential for two reasons, — the one to avoid personal censure, 
and the other to f urther the interests of jnstice. 
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2. Do not think yourself above a careful previous preparation for 
the witne88-box. As you train your body for physical exertion, train 
your mind for an intellectual contest. The witness has a harder strug- 
gle tkan the cross-examiner (for it is far easier to ask questions than 
to answer them) : — hence by so much let your preparation be the more 
active and complete. 

And for this work of preparation, to which the evening before the 
day of trial may with advantage be devoted, a few snggestions may 
not be out of plače : — 

(a.) Arrange ali your facts methodically, and as far as possible 
chronologically. Make yonrself perfectly clear on ali dates and times, 
recalling as far as possible the day of the week as well as of the 
month, of every important event. In any čase where the precise date 
or time is a matter of question, and important facts turn upon it, it is 
advisable to recall the circumstances that enable you to speak posi- 
tively to a specific date or time, as that on which the event happened 
about which you may be asked. 

(/?.) Again, where measurements, size, weight, distances of objects, 
are matters of evidence, these should be carefnllj considered before- 
hand. In description, it is advisable to adopt well-known English 
standards. Thus, speak of inches, feet, yards, etc., rather than of 
metres ; of grains, rather than of grammes ; of gallons, rather than of 
litres. Where, however, absolnte accuracy is unnecessary and com- 
parative accuracy sufficient, 6iich common expressions as a finger*s or a 
hand's breadth, or, in speaking of 6ize, the use of such comparisons as 
the size of a sixpence or of a shilling, or other well-known objects, are 
of ten not only allowable but preferable, as common to everybody's 
comprehension and grasp. 

Sometime8 an illustrative drawing is of great service in evidence. 
Thus, in describing injuries, such as cuts, stabs, etc, a 6ketch (and if 
life-size so mnch the better) of the injured part, showing the precise 
direction and size of the wound, at once renders the whole thing clear 
to judge and jnry when simple description might fail. In fact, there 
is in certain cases no plan that commends itself more entirely to aH 
engaged on a čase than sketch illustrations, or, as we may term it, the 
graphic form of evidence. Tlms a rongh drawing, showing the exact 
position of a dead body as you found it when first called — its relation- 
,ship to bed, window, table, fireplace, chairs, or to other objects in the 
room, snch as glasses, a pištol or a razor (shonld these constitute im- 
portant points in the case\ saves greatly, in manv cases, the time of 
the conrt. Bat thongh the drawing may be rough, remember it mnst 
be correct, or it is worse than nseless. 
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We repeat : — let your mind, before you enter the witness-box, be 
clear on ali dates, times, distances, size, measurement of objects, etc, 
on which you are about to give evidence, lest you confuse rather than 
lielp justice. 

(y.) Again, as an expert, you will be called upon for opinions. 
The conclusions you would draw f rom the f acts proved, demand your 
most careful and studious consideration. The medico-legal opinion of 
any value is the thoughtful, of tentimes tedious, work of the study, and 
not that (as we may say) jumped at on the spur of the moment under 
examination. And if in the quiet of your study you f ail to come to a 
satisfactory conclusion, do not attempt a wild conjecture (I beseech 
you) in the hurry and excitement of the witness-box. To be accurate, 
is ten thousand times better than to appear brilliant. Itead over and 
caref ully study the subject-matter of your evidence as stated by author- 
ities. Carefully consider the opinions held and taught by others, and 
the precise grounds on which they hold and teach them. I do not 
say that the opinion of an authority, however great, is to convince 
you against your reason ; but I do say, that it is your duty respect- 
fnlly to consider it with a mind fully open to conviction. "\Vant 
of thought (laziness in fact) is a far worse crime than error of judg- 
ment. 

Further, on matters of opinion, assuming your own opinion to be 
correct, it is manifestly nnfair to an inculpated person to state it as if 
there were no other, when professional men of admitted eminence 
hold an opposite view. 

And here let me suggest that in your quiet preparation for the 
witne8s-box, you should regard jonrself as prompting counsel for vour 
own cross-examination (playing the part, as has been wittily 6aid, of 
deviFs advocate). This is indeed the only safe course. Ne ver for an 
instant allow yourself to imagine that counsel on the other side will 
be imperfectly instructed, or ignorant of the views of standard author- 
ities. .Do not, therefore, be blind to the difficulties of your čase, lest 
they come upon you unawares, and your eyes be opened at an incon- 
venient season. Rather to yourself exaggerate the difficulties of your 
own side, and carefully consider how you will meet and explain them 
when the time comes. And so your preparation on this head should 
be of a dual nature ; Jirti, a careful study of the opinions held and ex- 
pressed by authorities ; and 8econ(Uy y your reasons for accepting cer- 
tain opinions and for rejecting others. 

3. Before giving evidence carefully distinguish between facts and 
opinions. That pmssic acid and belladonna are deadlv poisons are 
facts, but their precise method of action are matters of opinion. The 
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direction of a wound in the throat and its size are matters of fact, 
but the deduction that the wound in question was inflicted by a left- 
handed person, or that it was homicidal and not suicidal, or vice versd, 
will in most cases be matters of opinion. Facts, of course, hold a very 
different position in evidence to the opinions of experts, no matter how 
distinguished the experts. And as regards opinions, remember this, 
they must be formed on facts known personaUy to yourself, or proved 
in evidence, and not froin hearsay and public rumor. 

Once more, caref ully distinguish between your duty as a witness 
and the duty of the jury. As I have already pointed out, the witness 
mast never attempt to arrogate to himself the functions of the jury. 
Difficult as oftentimes this task is, the good sense of the medical j ur is t 
will in most cases dieta te the line that he must not pass. 

4. In gi ving evidence, nse at ali times when possible plain English : 
— at any rate never attempt quo£ations (as if to appear learned) in 
foreign languages. A "blood clot" is a better witness-box phrase 
than " an apoplectic cxtravasation." Speak of " a bruise " rather than 
of " a contusion," of " the belly " rather than " the abdomen. ,, Avoid 
exaggerated expressions. Avoid, too, ali flippancy of manner. I 
do not say assume any absurd air of preternatural gravity, but be 
natural. Take čare before you answer a question, that you both hear 
and understand it, and then answer it so that you can be heard and 
understood. Avoid as far as possible aH prolixity and useless repe- 
titions. Avoid giving answers qualified by "ifs'' and provided 
" thats," and 60 on. If you, knowing aH the medical details, are un- 
certain in your own mind, how can a jury decide who only know 
what you teli them ? I do not mean that you are to speak positively 
when you are unable to do so, but simply this, that if you are un- 
able to make up your mind definitely on matters of opinion, it is 
infinitely better not to attempt an opinion in the witness-box at ali. 
And above aH, f rame your answer so that it conveys your real mean- 
ing, and take čare, if any donbt as to its meaning exists in the mind 
of the judge, that you do not pass it over until the obscurity has been 
cleared up. 

5. In stating conversations you have had with a prisoner, or with 
others in the presence of a prisoner, judges prefer that tlie precise 
words of the conversation should be stated. Thus, instead of saying 
'• I asked the prisoner whether he knew anything about the murder, 
but he denied doing so," it is better to state it thus : " I said to the 
prisoner, ' Do you know anything about this murder ? ' to which he 
replied, * No, I know nothing whatever about it.' " 

6. In cross-examination never lose your temper. Your best de- 
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f ence, if unf airly pressed, ifl perfect coolness. The konest witness can 
afford to be dignifiedL 

7. If you are asked a question you cannot answer, at once admit it, 
with a plain outspoken " I doa't know." Nothing is more dangerous 
than for a witness to attempt a guess for fear of being thought igno- 
rant. For a manufactured answer suggests further queBtion8, until at 
last the witneas finds himself in a maže f rom which extrication is well- 
nigh hopeless. It is absurd to suppose that an individual, however 
aocomplished, can answer every queation and unravel every difficulty 
that can be invented by a skilf ul cross-examiner, whose lif e bas been 
spent in framing questions and in manuf acturiiig difficulties. Nothing 
baffles a troablesome counsel more completely than the plain " I don't 
know " of an honeet witness. It is difficult enough at times to ans wer 
a scientific question, framed with scientific precision, but it is of ten 
well-nigh hopeless to answer scientific questions, asked with the want 
of precision of the unscientific counsel. 

8. But having once replied " I don't know " to a question, never 
allow yourself to be further drawn out by the skill of counsel. For in- 
stance, you may be asked — " How long in your opinion was a certain 
wound inflicted before your attention was called to it i " to which you 
an8wer (and in many cases very properly) " I don't know." Take čare 
that is your ultimatom, — for the next question you may be asked is 
" Do you think it was a month before i " and should you be tempted 
to say " Yes," the next question is certain to be, " Was it a f ortnight i " 
and the next, u Was it a week ? " and so on, until your original u I 
don't know" appears, to say the least, ridiculous. In aH such sys- 
tems of cross-exaraination remind counsel at once of your original 
answer. 

9. There are certain cases where counsel may compel you to say 
" Yes v or " No n to a question. Having done so, however, you have 
then a right to insist upon giving any explanation you see fit. And 
seeing how practically impossible it is at times to answer a question 
with a plain "Yes" or "No," a witness should always> if circum- 
stances require it, insist on liis right in this respect, lest his answer 
oonvey a wrong impression. 

I cannot do better in conclusion than quote the sensible, manly 
advice given by Sir William Blizard (a f ormer surgeon of this hospital) 
to his pupils. He said — " Be the plainest men in the world in a court 
of justice. Never harbor a thought that if you do not appear positive 
you must appear little and mean. Give your evidence in as concise, 
plain, and yet clear a manner as possible. Be intelligent, candid, and 
just, but never aim at appearing unnecessarily scientific State ali the 
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sources from and by which you have gained your information. If yon 
can, make your evidence a self-evident truth. Thus, though the court 
may at the tirne have too good or too mean an opinion of your judg- 
ment, they mast deem yoa an honest man. Kever be dogmatic, or set 
yourselves up for judge and jury. Take no side whatever, but be im- 
partial, and you will be honest." 

[The foregoing Lecture, %ntroductory to the Course of Forensic Medicine, 
ioa8 delivered in substance at the London Hospital Medical College, May> 
1881.] 
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CHAPTER H. 

THB SIGN8 OF DEATH. 

Definition of Death — The Cessation of Circulation and Respiration — Insensibility and 
Losa of Power — Effects of Flame on the Skin and other Minor Signs of Death — 
Changes in and about the Eye— Changes of Temperature — Muscular Flacciditj and 
Irritabilitj— Rigor Mortis— Cadaverio Ecchymoses or Lividities — Putrefaction— 
Adipooere — Mummification. 

(Illustrative Cases, paoe 102.) 

Death may be defined either popularlj or scientifically. 

During life the loss of tissue consequent on work actually per- 
formed, is compensated by the f ormation of new tissue similar in char- 
acter, and within a little alike in quantity, to that destroyed. This 
ever-recurring destruction and reparation of tissue, constitutes the 
business of the animal or vital fnnctions. In youth the formation of 
tissue proceeds more rapidly than its destruction : — hence arises growth. 
As age advances the work of reparation declines. Death is the actual 
cessation of the process of reparation — the inertia of ali that was capa- 
ble of motion under the regime of life. 

The cessation of the vital f unctions, and of the general renewal of 
tissue consequent on that cessation, is termed Somatic Death y i.e., the 
death of the body as a whole. The actual moment of its occurrence 
can be more or less precisely determined by the stoppage of circulation 
and respiration. 

But there may be the death of a part, tissue or organ, without the 
general stoppage of the circulation. The part thus affected becomes obe- 
dient to the operation of the ordinary chemical and physical agencies 
governing the inorganic molecule. This is termed Mdecvlar Death. 
Molecular death may be either jtartial or convplete. If only partial, 
it may, or it may not, spread to the organism as a whole : — in other 
words, the weakness in one part of the machinery, may tlirow, or may 
fail to throw, the whole working out of gear. As a rule, the action 
required to bring about complete molecular death (i.e., the suspension 

vital activity in every part) is progressive. In a given čase, there- 
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fore, we are unable to state any definite tirne as the period of its occur- 
rence. Af ter somatic deatb it is certain that a considerable degree of 
molecular life may manifest itself, 6uch as epidermic fecundity (evi- 
denced by a growth of the hair and nails), and occasionally, acts of 
nutrition and secretion. 

ComjUete molecular death is the trne scientific dcath of the body. 
From it efforts at resuscitation are unavailing, and the precise moment 
of its occurrence is not recognizable. Somatic death is the popular 
idea of death. From it efforts at resuscitation, under exceptional eir- 
cumstances, succeed, whilst in most cases the tirne when it takes plače 
can be more or less accurately defined. 1 

Two points occur f or our consideration : 

First. — The signs ofthe reality of death. 

Secondly. — The indications by which 9 in any given čase, the medi- 
caljurist mayform an opinion as to the period that life has been, ex- 
tinct. 

We are far from denying the possibility of apparent death being 
mistaken for real death (Cases 55 to 57) ;' but we are equally unpre- 
pared to admit that such a mistake is likely to occur, in this country at 
least, to a cautious observer, after caref nI examination with the instru- 
ments that modem science has placed within his reach. (Čase 70.) 
Hence, wliatever may ha ve happened, modern stories of premature 
burial in England, belong to the domain of the novelist rather than 
of the scientist Further, the signs of death are, for the most part, as 
certain and as definite after a few hours' suspension of the vi tal func- 
tions, as they are after many days. (" Med. Times and Oazette? May 
22, 1875, p. 559.) But granting this to be trne in temperate climates 
such as our own, it would appear that the difficulties of diagnosis are 
greater in some others, and that to mistake the living for the dead, is 
not so uncommon an error as might at first be supposed. ( u Med. 
Times and Gazette," May 10, 1879, p. 515.) 

Prof essor Nussbaum, of Munich (" Journ. de Med. de Bruxettes" 
Feb. 7, 1871), states that he believes many to have been buried dnring 
the war that were not really dead, but merely suffering from an ex- 



1 In a communication to the Frenoh Academj, Professor Fort mentions a child 
(»t 8) having been resoscitated bj artificial respiration continued for four hours, and 
not commenced until three and a-half houra after its apparent decease ; also a second 
čase of drowning, where Dr. Fournol kept up artificial respiration for four hours with 
a Buc oo a afii l result, although it was not commenced until one hour after the patient 
had been removed from the water apparentlj lifeless (?). 

* Ogtton records one čase of a child alive for seven hours, and a second čase of a 
Tonng woman alive for four hours after thev had been left as dead. 



> 
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treme lethargy arising from losa of blood, exhaustion, hunger, cold, 
and fear. 

The opinion of the physician as to the reality of a death may be 
sought under the f ollowing circumstances : — 

1 . Where the person has directed by will that bef ore being finally 
" screwed down " he shall be certified by a competent authority to be 
dead. (" Med. Press cmd drcular^ 1879, L, p. 492.) 

2. Where, owing to certain exceptional occurrences, such as post- 
mortem hemorrhages, the turning of a body in the coffin, and other 
effects resulting from the development of the gases of putrefaction — 
or to the 8lowness with which from accidental causes putrefaction may 
develop itself -— or to the unaltered and life-like condition of the face 
and countenance not infrequent after certain forms of death — or to 
the retardation of post-mortem cooling {Čase 71), a medical opinion 
confirmatory of the reality of the death is sought by the relatives. 

3. Where, in cases of succession to titles or large property, the 
relatives require a certificate of the reality of the death. 

4. And lastly, cases arise where, a dead body being found, the 
opinion of the medical jurist is sought as to the interval that has 
elapsed since death. 

One general remark of caution is suggested here. No physician is 
justified in certifying a person to be dead unless the majority of the 
signs of death are well marked ; in other words, he should never be 
satisfied that life is extinct from one or two appearances merelj. 

It will be convenient first of ali to consider the data, as a whole, 
upon which our answers to these two questions — viz. (1), the reality 
of the death, and (2) the tirne of death — must be based. Having con- 
sidered these in detail, vre shall then discuss how far we are warranted 
in returning definite replies to the questions, and what are the limita 
of our exact knowledge on the subject. 

We shall discuss the signs of death in the f ollowing order : — 
I. — The entire and continuous cessation of the heart's action. 
II. — The entire and continuous cessation of respiration. 
HI. — Insensibility, and the inability to move. 
IV. — Certain minor signs of death, viz. : — 

(a.) Effects of flame and heat on the skin. 

(p.) Action of caustic. 

(/.) Changes in the face and countenance. 

(d.) Position of the hands. 

(e.) Transparency of the hands, 

(f .) The odor of death. 



THE 61GNS OF DKATH. 27 

V. — Cbanges in and about tho eye. 
VI. — Changes in temperature. 

VII. — Changes in the muscles and in tlie general condition of tlie 
body. These will be considered under tho followiug 
heads : — 

A. The period of muscular flacciditj aud contractility. 

B. The period of rigor mortis or cadaveric rigidity. 

C. The period dating f roni the commencement of putrefac- 

tion. 
VIII. — The formation of adipocere. 
IX. — Mummification. 



I. — The entlre and oontinuous cessation of the 
heart'8 action. — Ko certain opinion respecting the cessation of 
circulation can be formed in any čase from the mere absence of pulse, 
i.e , of the stroke cominunicated to the finger by a more or less super- 
ficial artery. For an absence of pulse may occur in many diseases, 
such as cholera, abdoininal collapse, shock, etc. 

The noise produced by the heart under the ordinary conditions of 
health may be resolved into two souuds, commonly represented by the 
syllables lttbb-dtip, lQbb-dQp, etc. The first sound, which iscoincident 
with the contraction of the ventricles (st/stolic), is longer and of lo\ver 
pitch than the second, which is coincident with the closure of the 
semilunar valves (diastolic). These souuds are separated by short, 
but appreciable intervals of silence, a longer pause intervening between 
the second sound aud the recurrence of tlie first, than between the end 
of the first sound and the commencement of the second. 

But the noise of tlie heart may be abnormal. Thus the first sound 
may be extremely short or even inaudible, a condition that may occur 
in cases of great weakness. Or again, a blowing sound (bruit), as in 
cases of valvular disoase, etc, may replace one or both souuds. 

The medical jurist, in determining tlie reality of death, therefore, 
must convince himself not only of the entire cessation, but of tlie con- 
tinuous cessation, of the action of the heart. For the heart may seem 
to cease for a tirne, yet after a brief interval recommence action. 
{Cases 58 and 65.) To decide the absolute absence of ali cardiac 
sounds, auscultation and palpation, in a perfectly quiet room, are ne- 
cessary. And this examination must include not merely the region of 
the heart proper, but of the chest generaUy, remembering that both 
the position and the sounds of the heart may be abnonnal. Again, 
that this absence of cardiac sounds is continuous, and not merely acci- 
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dental, 6liould be determined by caref ul auscultation for two or three 
hours, at intervala of fif teen minutes. 

There can be no doubt that recovery has taken plače after the beart 
has (at any rate) apparently ceased beating for a quarter of an hour. 
In the čase of children, efficient means have succeeded in restoring vi- 
tality, where for fifteen or thirty minutes after birth no pulsations 
could be detected. Čase 58 is one of a similar nature, recorded as 
having occnrred in an adult. There inay be cases, again, of syncope, 
or of cotna from intoxication, where tlie action of the heart is for ali 
practical purposes imperceptible, although there is reasonable doubt 
whether, under f avorable conditions, even in such cases, the heart-beats 
are not always to be detected by an experienced auscultator. {See M. 
Bouchut's experiments.) During the condition of hybernation, it has 
been shown that vital energy is greatly reduced. Thus in the niarmot, 
the beats of the heart, whicli under ordinary conditions range from 80 
to 90 per minute, sink during hybernation to 8 or 9 ( M. BauchtU). 
The cases recorded of profound sleep or trance (a kind of human hy- 
bernation), occurring more especially in girls, but by no means confined 
to them, show ho\v slow and feeble the heart's action, consistent with 
life, may become. {Cases 59, 64, 65.) Stili, in an extreme illustration 
of this nature on record {Čase 63), where every vital function seemed 
interfered with, the čase presenting a condition almost of cadaveric 
rigidity minus death, the beats of the heart could nevertheless be de- 
tected, and constituted practically the only test of life. {See also Čase 60.) 

Again, the possibility of a voluntary suspension of the heart's action 
must not be overlooked. The čase of the Hon. Colonel Townshend 
supplies us with a curiously instructive illustration of how caref ul ob- 
servers (remembering that at this tirne the stethoscope had not been 
invented) may be deceived by conditions simulating death : — 

" Ile told us he had sent for us to give hiin some acconnt of an odd 
sensation he had for some time observed and f elt in himself ; which 
was, that composing himself, he could die or expire when he pleased, 
and yet, by an effort, or somehow, he could come to life again ; which, 
it seems, he had sometimes tried before he had sent for us. We aH 
three felt his pulse first; it was distinct, though small and thready, 
and his heart had its usual beating. He composed himself on his 
back, and lay in a stili posture some time. While I held his right 
hand, Dr. Baynard laid his hand on his heart, and Mr. Skrine held a 
clean looking-glass to his mouth. I found his pulse sink gradually, 
till at last I could not feel any by the most exact and niče touch. Dr. 
Baynard could not feel the least motion in his heart, nor Mr. Skrine 
rn the least soil of breath on the bright mirror he held to his 
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mouth. Then each of ns by turns examined his arm, heart, and 
breath, but could not by the nicest scrutiny discover the least 6ymp- 
tom of life in him. This continued about lialf an hour. As we were 
going away (thinking him dead) we observed some motion about tbe 
body, and upon examination found his pulse and the motion of his 
heart gradually returning ; he began to breathe gently, and speak sof tly. 
This experiment was made in the morning, and he died in the evening. 
On opening the body nothing was discovered but disease of the kid- 
ney, for which he had long been under medical treatment, ali the 
other viscora being perfectly sound." (Cheynč% " Treatise on Nervous 
Diseases" p. 307.) i 

It would seem, from records well attested, that certain Indian 
Fakeers are able to hold their breath and pass into a statc of trance, 
during vhich the heart's sounds become inaudible. (See Braid on 
" Trance and Human Hybernation") 

In addition to palpation and auscultation, certain mechanical testa 
(first suggested by Dr. Balfour), are vorth notice. To detect fino 
chest movements, Dr. Balfour proposed sticking needles (having little 
paper flags fixed on their blunt ends) into the skin. Dr. Sansom sug- 
gests, as preferable, small pieces of cotton-vool drawn out into finely 
pointed cones of about two inches in length. These are to be attached 
by their base to the skin with a little unguent or cold cream, and dis- 
tributed over the vessels of the neck and the region of the heart, more 
especially its apex and riglit ventricle. The rooin must be kept pcr- 
fectly stili and free from draughts during the tirne that the observa- 
tions are being conducted. The slightest movement of the chest vali 
will now be evident, and amplified by the length of the cotton-wool 
lever. Of course this at best is only a positive test. Given no visible 
movements, death is by no means necessarily indicated, inasmuch as 
cases occur during life where no external movements of the chest aro 
manifest. The cardiograph for this purpose is useless, for even vitli 
a fairly active heart, under many conditions, such as vhen the heart h 
covered by lung, its indications are but slightt 

We need merely mention the far-fetched and impracticable test of 
Foubert, viz., cutting through one of the intercostal spaces and feeling 
the heart with the point of the finger (!). 

There are several other tests of death that have been suggested, 
the rationale of which depend on the stoppage of the circulation. 
These may be mentioned here ("London Med. Record? 1874, p. 
226):— 

1. "K a limb of the body (a finger being the most convenient un- 
lees the hand be very horny, vhen the lobe of the ear may be operated 
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upon) be tightly bound round with a ligatnre, the part beyond tlie 
constriction will, if the person be living, become bright red, the tint 
increasing in depth until it finally assumes a unif ormly bluish-red color. 
At the spot, however, where the ligature is applied, a narrow white 
ring becomes visible. No change results f rom the application of the 
ligature after death." (Dr. Magnus, " Virchow Archiv." Oct, 1872.) 

2. " If, after life has been extinct/br some hours, a scarificator and 
cupping glass be applied, no blood flows." (M. Zevasseur, Hotel 
Dieu.) It is to be remarked that in Čase 32, certain wounds, infiicted 
doring life, bled some days (perhaps as many as eight) after death. 

3. " If, during life, clean and bright needles be thrust into the 
muscles, the steel rapidly rusts or tarnishes (oxidizes). After death no 
snch oxidation change takes plače, althongh the needles may remain in 
the flesh for an hour." (M. Zaborde, inpaper before Pariš Academy 
of Medicine, July 26, 1870.) Much depends, however, in the results 
obtained by this test, on the extent to which the body has cooled. 

4. It has been proposed in doubtf ul cases to cut down on an artery 
(say the temporal), to ascertain its color and contents. "After death 
the arteries are pale or yellowish, and empty of blood, whilst during 
life the vessel pulsates, and has the color of the surrounding tissues." 
(Dr. Leon Daviš.) There are, however, exceptions to this (as we ad- 
mit) general rule, more especially where the arteries have become 
rigid. 

5. " If, during life, a little ammonia solution be injected subcuta- 
neouslv, a port wine congestion is set up in the surrounding parts, no 
such redness resulting when the operation is performed on a dead 
body." ( if. Monteverde de CremonL) This is no doubt the čase after 
death for some hours, but it is not always true within a short tirne of 
death. Possibly degrees of congestion produced by the ammonia may 
roughly indicate how long life has been extinct. 

Although the fact of death is to be determined, as we have said, 
by no single sign, but by a combination of several tests, the entire and 
the continuous cessation # of the heartfs action undonbtedly ranks first 
in importance. For the heart, and especially the right auricle has a 
life, it would seem, of its own (uUimum moriens) that is, a life dis- 
tinct f rom the great nervous centres, continuing to beat and to contract 
a f ew minutes (possibly f our or five minutes) after the cessation of 
respiration, after its removal f rom the body, and even after it has been 
cut into f ragments. Duval records having seen the heart of a criminal 
beat for fif teen minutes after decapitation, the lef t auricle pulsating 
more or less for an hour. ("Prov. Med. Jour. y " Sept., 1851.) A 
stili more remarkable čase of this nature is recorded by Dr. Rawitz, of 
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Berlin, in the čase of an embrjo discharged in the membranes, and 
measuring 3£ inches. ("Archiv. fur Anat. Physiol." 1879, p. 69.) 
The beats of the heart were observed bef ore the sternum was removed, 
and the pulsations, he states, continued for four hours af ter the peri- 
cardium was exposed. 

That vitality can be restored af ter the heart has absolutely ceased 
work for thirtj minutes, is, we believe, bevond doubt impossible. The 
practical question, however, is not so mnch this, as — May not the ac- 
tion of the heart be so feeble that even an experienced auscultator 
maj f ail to detect it ? 

2. — The entire and continuous cessatlon of respira- 

tion. — Breathing being a vital act, any long saspension of this func- 
tion must prove fatal. The tirne that people can " hold their breath " 
varies greatly, but three minutes and a half may be taken as a maxi- 
raum. This, however, refers only to the absolute and vohintarr/ cessa- 
tion of breathing. To commit suicide by holding one's breath is a 
practical impossibility. It is certain that life may be prolonged con- 
siderably beyond three and a half minutes when the stoppage is invol- 
untarj, or when the slightest atteinpt a t respiration, however slow and 
shallow, is made. (Cases 59, 63.) 

The cessation of respiration may bo more or less accurately deter- 
mined by several popular tests. Of these may be mentioned : — 

(1.) By holding a looking-glass over the mouth and nr/se. — Moisture 
is a constant constituent of the breath. If the merest trace of moist- 
ure be exhaled, it will be rendered perceptible by condensing on, and 
dulling the mirror. But the prcsence of moisture on the glass is a far 
more valuable indication of life, than its absence is of death. Thus a 
mirror placed over the mouth of animals in a state of hvbernation is 
not dulled. In Čase 64, the mirror was said to have shown no signs 
of condensed moisture when held over the mouth, and the same 
absence of dulling was also remarked in Colonel Townshend's čase 
(page 28). 

(2.) By suApending afeather or otJier lUjlvt body near the mouth or 
noše. — The absence of any moveraents of the feather may be regarded 
as indicative of the absence of breathing. But here again čare is rc- 
quired in drawing conclusions. Dr. Marshall UalPs " Bat " (an instru- 
ment of great delicacy employed by him for the detection of minute 
air-currents) was not disturbed by the breathing of hybernating 
animals. 

(3.) By standing a glass of water (or better stili, of mercury) on 
the chest. — By this means the slightest motion of the chest-waHs, such 



k 



32 LEGAL MEDICINE. 

as occurs even with the faintest respirations, will be indicated by the 
rippling on tlie surface of the water, or by the movements of a re- 
flected image (snch as a candle-flaine) from the surface of the mercury. 
The absence of such movements indicates the absence of any motion of 
the chest-walls, and the probable stoppage, therefore, of respiration. 

These three popular tests are good in their way, their positive 
being in each čase of far greater value than their negative results. 
But the medical attendant will of course fall back on careful ausculta- 
tion. Nevertheless it must not be overlooked that it is consistent with 
life that, for a short time, respiration may for aH practical purposes be 
imperceptible. {Cases 59, 63, 64.) For a short tim^ we say ; hence 
the test of death is not merely the entire stoppage, but the entire and 
continuous stoppage, of respiration. 

There is a form of breathing known as the " Cheyne-Stokes res- 
piration " that might be important medico-legally, but which at any 
rate snggests the remark, that the stethoscopic examination, in cases 
where the existence of life has to be determined, must be something 
more than tlie mere application of a stethoscope to the chest for a few 
seconds. The patient in such a čase might seem, when first examined, 
to be scarcely breathing at ali. Each succeeding inspiration, however, 
becoines a little deeper until a maximnm is reached ; after this each 
breath that follows becomes more and more shallow, until at last the 
breathing seems to cease altogether. After a few seconds a feeble 
respiration may bo taken, followed by others, each a little stronger 
than the one preceding it, until again a maximum is reached. Such a 
series of respirations (occurring occasionally in certain cardiac and 
cerebral diseases, in fevers, tubercular affections, etc), might deceive an 
incautious observer. The period however between maxiraum inspi- 
rations scarcely ever exceeds two minutes, and is rarely so long. Ilence 
it is scarcely possible for this condition to prove a serious source 
of error unless the examination be hurried. 

Bearing on the subject of respiration, we may note that the blood 
taken from a dead body, provided access of air to it be prevented, ex- 
hibits the spectrum of reduced heemoglobin only. This spectroscopic 
appearance of blood under the conditions mentioned was at one time 
supposed to be characteristic of death by asphyxia. Stili there are 
many exceptions to this general rule, e.g., in carbonic oxide poisoning 
(where the blood shows the spectrum peculiar to carbonic oxide hsemo- 
globin) ; also after death from cold and starvation (where the reducing 
power of the tissues is much diminished) ; and, lastlv, in those cases 
where the entrance of air into the veins has proved the immediate 
cause of death. 
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3. — lnaenaibiiity and the losa of power to move.— 

Not only does insensibility and inability to move often precede death, 
but they are conditions that not infrequently occnr withont resulting 
in death. Such cases deserve notice : — 

(1.) Asphyxia. — Life in cases of aspliyxia (judged by the three 
signs of respiration, circulation, and insensibility) inay be for a certain 
time almost unrecognizable. 

(2.) Syncope. — A long faint may prove deceptive. Fresh air, cold 
water, and ammonia to the nostrils, effect, however, rapid restoration. 

(3.) Apoplexy. 

(4.) Trance — Catalepsy — T/ie Mesmeric State — Cases of long per- 
sistent Sleep. — A čase is recorded of a woman in a state of trance 
having been bnried alivo, the medical man and the mayor of the plače 
who authorized the interment, being punished for having committed 
" involuntary nianslaughter." (Čase 57.) Cases 59 to 65 are illustra- 
tions of how in the cataleptic condition the vital functions may be 
reduced to the lowest possible ebb. Thus a remarkable fall in the 
temperature (Cases 61 and 64), insensibility to extemal influences, 
even the application of the fingers to the glottis (Cases 63 and 65), an 
almost entire stoppage, so far as phvsical signs would indicate, of the 
action of the heart and lungs (Cases 64 and 65), and in some cases 
even muscular rigidity (Cases 63 and 64), have been recorded. As a 
matter of f act, it would seem that " human hybernation " is more than 
a mere name. (Cases 59, 60.) Nevertheless in ali these cases some 
one or more well-marked 6ymptoms of vitality prpsented themselves, 
so that at most the difficulty was of comparatively short duration. 

[See a series of cases mentioned under Čase 65. See also " London 
Med. Rec.? 1879, p. 244, article on "Epileptic Sleep"; Lecture by 
Dr. Russell, of Birmingliam, on " Sleep, Epilepsv, and Somnambu- 
lism," in the " Med. Times and Gazette? 1870, II., p. 90 ; " British 
Med. Journ.," 1880, II., p. 381, " Sleep and Hypnotism," by Professor 
W. Preyer, of Jena. See also an article in " Nature " on Preyer's 
paper, by Mr. Eomanes.] 

4.— There are certain minor aigna of death which we may 
with advantage consider here : — 

(a.) The applw<xtwn of heat to the shin. — This may be effected 

either by dropping melted sealing-wax upon it (" Lancet" 1876, 1., 

562), or by applying a candle flame until a vesicle forms (M. Martinot), 

("Brit. Med. Journ.," April 25, 1868), or (as Dr. Sansom has sug- 

gested), by inserting a needle for a quarter of an inch through the 

akin into a muscle, and heating the part protrnding with a špirit lamp. 
Vol. * * 
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We shall discuss hereaf ter trader " Burns " (see Index) the exact im- 
portance to be attached to the formation of vesicles resulting f rom the 
application of heat, and the characteristics, under various modifying 
conditions, of the vesicles produced before and after death. This 
much may be stated here : — 

1. If a blister on the skin, produced by the application of a flame, 
contains a serum rich in albumen, whilst the cutis vera, after the cuticle 
has been removed, presents a reddened appoarance, more especially if, 
after a short interval, a deeply injected red line forms around the 
blister, absolute evidence is afforded of the vitality of the part to 
which the heat was applied, and exceedingly strong confirmatorj evi- 
dence of the lif e of the person. 

2. If a blister, formed by the application of flame to the body, 
contains air, or a little non-albuminous serum merely, the cutis vera 
after the removal of the cuticle appearing dry and glazed — more 
especially if, after an interval, no red line becomes visible around the 
blister. the evidence is absolute that thq part so treated was dead, 
whilst the presumption is strong that the person himself was dead. 

{§.) The resiclts of the application of Caustic. — " If caustic be ap- 
plied to the skin of the really dead, either no eschar is produced, or 
the skin turns yellow and transparent ; but if it be applied to living 
skin, the eschar formed is of a black or reddish brown color." (M. 
Pryrand, of Libourne, " Rev. Med.," Nov. 20, 1880.) 

(y.) Changes in theface and countenanee. — During the after-death 
period of muscular relaxation, a more than usually placid expression, 
with marked pallor, is frequently observed {Čase 70), whilst a drawn, 
icontracted, painful expression with reddened countenanee may be 
occasionally remarked after death. 

What is termed the " Facies Hippocratica " (that is, a peculiar 
Hsharpness of noše and chin, flaccidity and paleness of lipe, sunken eyes, 
•hollow temples, prominent cheek-bones, dryness of the forehead, 
wrinkled brow, and livid skin) is found after death during the period 
ofrelaxation ordy / but it is important to note that this condition may 
not only be absent after death (as, e.g., when the death is sudden, or 
the result of acute disease), but that it is occasionally well marked 
during life. 

The cause of death has much to do with the features after death. 
Thus army surgeons have remarked that the mere expression of the 
dead on the field of battle will of ten reveal the cause of death, the fea- 
tures being said to be indicative of repose after death by sword wounds, 
but of pain after death by the bullet. 

Undoubtedly the countenanee may alter so rapidly after death, that 
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identification, even by those who knew the person well diiring life, be- 
coines impoBsible. 

(d.) Position of the hands. — Af ter death the fingers and thumbs 
becotne more or less flexed. Generali/ the thumbs bend across the 
palms, and the fingers over them. Whether, however, this takes 
plače at death, or is merely an incipient sign of rigidity, is an open 
question. ("Ann. d?Hyg.? 1830, II., 420.) 

(e.) If the hand after death be examined by transmitted light it 
appears inarble-like and opaque, whilst during life it is transparent and 
rosy. (Dr. Carriere, of St. Jean du Gard, " Edin. Med. Jour." XV., 
p. 470.) 

(f.) Many observers have spoken of a peculiar musk odor developed 
at the tirne of , and sometimes bef ore, death. (See Dr. Isham, " Amer. 
Journ. MecL Science" 1881, L, p. 430.) 

O. — Changes in and about the eye.— Some of these 

changes occur synchronously with death, whilst others set in after a 
greater or less interval. Of these may be noted : — 

(a.) Changes in the iris y more particidarlj/ tis loss of sensibilitrj to 
light : — in other words, the inability of the pupil to contract or dilate, 
according to the amount of light thrown upon it. 

This loss of the sensibility of the eye to light is best determined by 
what ophthalmic surgeons call "oblique illumination," that is, by 
placing a bright light on one side of the eye, in 6uch a position that 
by means of a double convex lens the focus of the light may be con- 
centrated on the pupil. By rapidly sliif ting the focus alternately on 
or ofF the pupillary aperture, tlie operator may note with great preci- 
sion the contractile power of the iris under difiFerent degrees of illumi- 
nation. Stili it must be remembered that many cases of disease and 
of long persistent sleep are recorded, where complete insensibility of 
the pupil to light existed. {Cases 60 and 64.) It must not be forgot- 
ten that during life difiFerent eyes have very difiFerent degrees of con- 
tractility, and moreover that the action of certain poisons (such as 
calabar bean, duboisin, atropine, alcohol, etc.), and of certain diseased 
conditions of the eye where adhesions of the iris occur (more particu- 
larly if of old standing) materially afiFect the mobile power of the iris. 

The action of atropine and of other bodies to produce dilatation of 
the pupil {M. Dupont), and of calabar bean to eflfect contraction (Dr. 
lleniing\ cease with life. It has been suggested, therefore, to test 
the reality of death by noting the eflFect on the pupil of a solution of 
atropine, or, better stili, of duboisin. Although it is undoubtedly true 
that these bodies have no action on the iris after life has been extinct 
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for some time, it is by no means necessarily so, in the čase of a body 
that has been dead for a f ew liours ouly. Thus it has been shown that 
the pupil of a rabbit wliich died from natural causes, contracted per- 
manentlj an hour after death, to one-f ourth its size, from the applica- 
tion of two drops of an aqueous solution of physostigmia. (" Chemi- 
cal News? 1864, L, p. 109 ; " New Tcrrh Med. Jvurn.? IX., p. 654; 
" Lcmcet" 1873, L, p. 654.) I have myself seen on several occasions 
both atropine and physostigmia produce marked effects on the eye in 
the human subject half-an-hour after death. 

Again, admitting that an absence of action arising from the appli- 
cation of electrical and mechanical stimuli is strongly indicative of 
death, nevertheless it is certain that they may affect the eye for a 
considerable period after life is extinct. 

After death the iris becomes more or less flaccid. Thns during 
life the circular shapo of the pupil is nninfluenced by external press- 
nre, except so long as the pressure is actually applied. But after life 
is extinct (as M. Ripault first pointed out), external pressure is capa- 
ble of permanently aflfecting the normal roundness of the pupillarjr 
aperture. Thus by synchronous compression of the globe in two oppo- 
site directions, the pupil in real death may be made to assurae an oval 
or an irregular shape. [See letters in " Brithh Med. Joum." Sep- 
tember 25, 1880, p. 507 (Dr. Boyd Joll), and October 9, 1880, p. 580 
(Dr. Joseph W. Ilunt). The latter states that this test is unreliable, 
as it occurs in certain cases during life, of which he quotes three in- 
stances. In one čase the iris was flaccid although the patient ulti- 
mately recovered, and in two others flaccidity was noted some hours 
before death actnally occurred. See also a letter by Mr. J. Farrant 
Fry, October 30, 1880, p. 728, to the same effect.] There can be lit- 
tle doubt that during life a certain flaccidity of the iris occasionally 
exists, but never in my experience to the same extent that occurs after 
death. 

And this flaccidity of the iris explains the dilatation of the pupils 
that invariably occurs after death (Kimmaul). I believe this post- 
mortem dilatation to be of such constant occurrence, that it is iinpos- 
sible to judge the exact state of the pupils at death, by their condition 
at a po8t-mortem conducted some days afterward. 

{§.) Lo88 of the Sen8fl>Uity of the Cornea to Touch. — This insensi- 
bility of the cornea, always found after death, also occurs during a 
certain stage of an epileptic fit, and in certain cerebral injuries. 

(y.) Lo88 of the tramsparency of the Cornea : — in other words the 
lom ofhistre m the eye. — This loss of lustre, as a rule, sets in speedily 
after death. It depends, in the first instance, on the fonnation of a 
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thin film of mucus over the surface of the eye. After a tirne, the 
cornea itself becomes perceptibly inilky and opaque. Finally, it loses 
its tension, and becoiues wrinkled and sensibly flattened from the 
absorption of tlie aqueous humor. 

But here it is to be observed : — 

First. That the eye may lose its lustre during life. This condi- 
tion has been frequently recorded as occurring several hours before 
death in cases of cholera. (" Ann. d?IIyg." 1848, L, 104.) 

Secondly. Tkat the eye may not lose its lustrefor a long tirne after 
death. — This condition has been particularly observed after death from 
apoplexy, and after poisoning with the oxides of carbon, cyanogen and 
its compounds, etc. 

(d.) Changes in the conjunctivcB. — Soon after death the conjunc- 
tiv*B exhibit externally gray cloudy discolorations which rapidly be- 
come black. Tliese discolorations are due either to the formation of 
films of mucus, or (according to M. Larcher) to cadaveric imbibition 
dependent on putrefactive changes. M. Larcher remarks that these 
external stains are closely succeeded by internal stains of a similar 
kind, and that " the two spots extend and approach each other, form- 
ing the segment of an ellipse." (" Ann d , Hyg.^ 1869, L, 468.) 

(e.) Loss of to?iicity and of the elastic resista/nce of the eye. — During 
life the eyeball is elastic and resists pressure, but after death it col- 
lapses, sinks in its socket, and becomes so flaccid and buttery, that it 
retains the dent or mark of any pressure to which it may be subjected. 
This inelastic condition of the eyeball comes on in most cases about 
twelve or fourteen hours after death, but sometimes sooner. 

But it is to be noted (1) that there may be loss of tonicity during 
life. Thus the globe sinks into its socket with age, and also in vari- 
ous afFections of the eye and of the general svstem, more especially in 
diseases accompanied by great exhaustion. On the other hand (2) the 
eye after death may assnme a pretematurally prominent appearance, 
the globe being pressed forward by the development within of the 
gases of decomposition. 

(f.) Loss ofthe elasticitrj ofthe eyellds. 

(?.) Changes in the (^hthal?no8copic appearanoes. — Although as yet 
observations are not sufficiently numerous to say that the ophthalmo- 
scope may be absolutely relied upon as a test of death, there is sufli- 
cient evidence to show that its indications are valuable. (Čase 72.) 
Supposing the cornea to be clear enough to allow of ophthalmoscopic 
examination, it is stated (M. Poncef) that the yellowish red of the 
livingfundus of the eye, becomes at death of ayellowish white hue. 
Further, M. Bouchut records that at the moment of death the gases 
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normally imprisoned in the venous blood are disengaged, causing the 
columii of blood in the vessels to be broken by beads of air or gas 
(pnetimatosis of the veins). This beaded condition is, according to 
Bouchut, easilj and well seen with the ophthalmoscope in the čase of 
the retinal veins, and constitntes a certain and immediate sign of 
death. (Bouchat, " Gaz. des Bčp.," March 10, 1874.) Dr. Gayat 
mentions that af ter death the arteries and veins of the fundus oculi 
are completely emptied, not only upon the optic disc, but for a limited 
distance around it. Beyond this point, however, the vessels remain 
filled with blood. ("Annales d 1 Oculistique" Jan., 1875.) 

6. — Changes in the temperature of the body. — Dur- 

ing life the healthy body has a warmth (independently of the sur- 
rounding temperature) of from 97° to 100° Fahr. (36.1° to 37.77° C). 
After death a gradual and a jyi*ogressive losa of heat occurs both exter- 
nally and internally, until in tirne the temperature of the body be- 
comes oHmost the same as that of the medium by which it is sur- 
rounded. Post-inortem cooling, however, derives its special medico- 
legal importance from the fact that this loss of heat is progressive. 
Temperature thus becomes, in many cases, not merely a sign of death, 
but an indication of the tirne that a body has been dead. {Čase 68.) 

Ali observations on temperature should be thermometric. The 
mere application of the hand to the body, is not a sufficiently delicate 
test of temperature, so much depending on the relative warmth of the 
hand of the operator and of the body. To the cold hand of one person 
a body may appear warm, which to the wann hand of another might 
appear cold. 

Again, in forensic cases both the extemal and the internal temper- 
ature should be recorded ; the external temperature being taken in the 
axilla, and the internal in the mouth or rectum. The external tem- 
perature, as a rule, sinks more rapidly than the internal, the skin and 
solids of the body generally, being bad heat conductors. M. R6n6, 
however, states that in new-born infants he has found the temperature 
in the rectum to be usually lower than that in the axilla. (" Gaz. des 
H&p" April 7, 1877.) 

Again, the temperature should be taken at stated intervals, remem- 
bering that it is not the ahsolute temperature which is so important 
medico-legally, as the jprogressive and continuoas cooling of the body. 

The cooling of the body after death depends upon several causes, 
such as (a) on the cessation of certain chemical processes going on in 
the body (" Med. Times arid Gazette? Jan. 13, 1877, p. 43, and " Lan- 
cet," Sept. 26, 1874, p. 466) ; (b) on radiation ; and {p) on conduction 
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and convection by the air surrounding the corpse, and by the varions 
substances in contact with it. 

It will be convenient, in the first plače, to state the general facte 
bearing on post-mortem cooling. The6e are : — 

(1.) That in ordinary cases a body becomes cold in from fifteen to 
twenty hours af ter death. 

(2.) That in certain cases of disease, or where the body has been 
freely exposed to air, draughts, etc., the cooling process 
may practically be complete after fonr to five hours, whilst 
in certain other exceptional diseases, or under unfavorable 
conditions for cooling, forty-eight hours or even three davs 
may elapse before the body is cold. 

(1.) Respecting the first statement it is right to notp that Casper 
fixes eight to twelve hours as the ordinary period for cooling, a tirne 
which, in our judgment, is too short. 

It is important to follow this cooling process from its very com- 
inencement: — 

It is not at aH improbable that in aH cases of death there is in the 
first instance a slight post-mortem elevation of internal temperature, 
owing to the stoppage of the circulation, and to the blood being no 
longer cooled in its passage through the lungs. This was pointcd out 
as long ago as 1845 in the " Phil. Med. Exam? (pp. 625 and 359), 
where it was asserted that the maximum temperature was not reached 
until an hour-and-a-half after death. This post-mortem rise of tem- 
perature becomes very marked in certain diseases. Thus in deaths 
from yellow fever and cholera, Brighfs disease {Dr. Wilks\ abseess of 
the liver (Dr. Goodhart) and other abdominal affections (Dr. Berinet 
Doicler), rheumatic fever, small-pox (" Lancct? 1870, I., 21), tetanus 
and injuries to the nervous system generally, etc, an inerease of tem- 
perature, amounting in some cases even to 9 degrees F. (4.95 degrees 
C), has been observed. Dr. Davy records a post-mortem temperature 
of 113° F. (45° C.) in the pericardium. In Dr. Goodharfs čase 
(" Brit. Med. Jour." 1874,1.) the post-mortem riseof temperature 
(commencing nineteen hours after death) amoiinteiT to 4 degrees, al- 
though the atmospheric temperature during the same period had a cor- 
responding fall of 4 degrees. Savory records that he has noticed 
in dogs poisoned with strychnia an after-death elevation of tempera- 
ture equal to 1 to 2 degrees Fahr. 

We ha ve now to consider the tirne occupicd by tliis cooling pro- 
cess. 

The researches of Drs. Taylor and "Wilks on external temperatures 
(" Gufa JJospUal Reporto" Oct., 1863, p. 184) are summarized in the 
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following table. The observations were made by sirapljr placing the 
bulb of a thermometer on the skin of tlie abdomen : — 



■ 


2 to 8 hours 
after death. 


4 to G hoars 
after death. 


6 to 8 hoars 
after death. 


12 hoars 

or more 

after death. 


Number of observations. 


76 


49 




29 


35 


Maximnm temperature 
Minimum temperature 
Average temperature . . 


F. 

94° 

60° 

77° 


0. 

34.4° 

15.5° 
25° 


F. 

86° 

62° 

74° 


C. 

30° 

16.6° 
23.3° 


F. 

80° 

60° 
70° 


C. 

26.6° 

15.5° 
21.1° 


F. 

79° 

56° 
69° 


0. 

26.1° 

13.3° 
20.5° 



Of hvternal temperatures, Taylor and Wilks record cases of 76° F. 
(24.45° C.) 6eventeen and eighteen hours after death, and of 85° F. 
(29.45° C.) ten hours after death. 

Dr. Guy remarks f rom an analysis of the eight cases of accident 
in which observations are recorded by Taylor and Wilks, that (start- 
ing from the abdomen which had at death an average temperature of 
83° F.) the cooling process proceeded at the rate of about 1 degree 
Fahr. per hour. These bodies were merely lightly covered. The 
cooling would necessarily be more or less rapid according to the 
amount of clothing on the body. 

According to the observations and experiments of Messrs. Durand and 
Linas, eighteen to twenty-f our hours is the period ordinarilv required f or 
a body to cool down to the temperature of the surrounding atmosphere. 

M. Laborde states that, according to his observations, the tempera- 
ture of the deeper tissues of the body 6ink as low as 82.4° or even 80° 
Fahr. (26.0° to 26.66° C.) after from five to eight hours. 

Dr. Xiderkorn's observations on this subject {"De la RlgidiU 
CadaveHque chez Vlwmme" Pariš, 1872) are of great interest. Re- 
specting external temperatures (taken in the axilla) the following table 
records the average results of 135 observations made by him on the 
bodies of persons who had died from various diseases : — 



Temperature of body 
after death. 



Maximum 
Minimum 
Average . . 



2 to 4 hoars. 


4 to 6 hoars. 


6 to 8 hoars. 


8 to 12 hoars 
or more. 


F. 
109.4° 
89.6° 
96.9° 


C. 
43.0° 
32.0° 
36.1° 


F. 
98.2° 
80.6° 
90.2° 


C. 
36.8° 
27.0° 
32.3° 


F. 
95.3° 
70.5° 
81.7° 


C. 
35.2° 
21.4° 
27.6° 


F. 

100.4° 
62.6° 
77.9° 


C. 

37.8° 
17.0° 
25.5° 
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Of internal temperatnres Niderkorn states, tbat in six cases exam- 
ined froin six to eight hours after death, the rectal temperature aver- 
aged 90.6° F. (32.6° C), and that in nine cases examined trum twelve 
to fourteen liours after death it averaged 89.2° F. (31.8 U C). 

Dr. Wilkie Burman has recorded a series of observations on post- 
mortem cooling extending over periods varying froin one to tvventj- 
five hours after death. The results, unfortunately, are ineomplete, see- 
ing they do not embrace the entire period extending froin the moment 
of death to the tirne when air and body are of identical tcmperatures. 
Thus, in one čase twenty-five hours after death, the body was 19.6 de- 
grees F. above tlie temperature of the room (54° F.). Assuming the 
temperature of the body at death to be 98.4° F. (36.8° C), and the 
corpse to remain in bed with the usual coverings, Dr. Burman calcu- 
lates tliat cooling progresses at the average rate of about 1.6 of a de- 
gree F. per hour (" Edin. Med. Jour.? xxv., p. 993). 

But it is most important to bear in mind that the rate of cooling 
is no f uniform. Notwithstanding the post-mortem rise of tempera- 
ture, it is, on the whole, during the earlier hours after death that the 
most rapid cooling occurs. During the later hours, tlie loss per 
hour becomes exceedingly trifling. Thus Dr. Goodhart records two 
cases, one the body of a robust child, and the second that of a boy 
set. 19, where the loss was no less than 8 degrees F. during the first 
hour. 

We are indebted to Dr. Goodhart f or the following table, the result 
of his observations on post-mortem cooling, showing the rapidity of the 
cooling process during the first few hours after death, compared with 
what takes plače at later periods :— 





3 hours from tirne 

of death. 

Lom per hour. 

Degrees Fahr. 


6 hours from tirne 

of death. 

Loss per hour. 

Degrees Fahr. 


Body nearlv cold. 
Loss per hour. 
Degrees Fahr. 


In the emaciated . . 


47 
3.5 


3 
3 


1.12 
1.26 



"We may here note the influence of an abnormally liigh body tem- 
perature at the tirne of death, on the after cooling. Dr. Goodhart 
has observed 9 cases occurring in well-conditioned as well as in ema- 
ciated subjects, where the temperature before death was over 102° F. 
After death the average loss per hour during the first three hours, in 
both emaciated and robust, was 3.37 degrees F., whilst in emaciated 
subjects only, the loss was 4.55 degrees F. 
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In fixing fif teen to twenty hours as the tirne ordinarily reqnired f or 
post-mortem cooling, it is not 6uggested that within tbat period tbe 
body becomes absolutely of tbe same temperature as the medium (be 
it air or water) in wbich it is placed. For tbis a very long time indeed 
may be required. Dr. Lethebv, in tbe year 1851, sbowed tbat even so 
long after deatb as from twenty to twenty-four hours, wben tbe sur- 
rounding atmospbere was 55° to 57° F. (12.77 to 13.89° C.), the axil- 
lary temperature would often register 14° F. (7.70° C), and the rectal 
temperature 18° F. (9.92° C.) above tbat of tbe room. The same fact 
has been noticed by Dr. Hensley, whilst Drs. Taylor and Wilks' ex- 
periment8 indicate, that even after tbe lapse of very many hours, the 
heat of the body always remains a little above the temperature of the 
air. 

Thu8 when we fix fif teen to twenty hours as the normal period of 
post-mortera cooling, we imply that within that tirno the temperature 
of the body will gradually and progressively sink very much below 
that which experience proves to be essential for theexistence of life: — 
in other words, tbe natural wannth indicative of life will practically 
disappear. 

(2.) We have now to consider the circumstances influencing the 
rapidity of cooling : — 

1. The tirne occupied by theprocess of cooling may be lengthened: — 

(«) In acute diseases generally — in sudden deatb (as from accident, 
apoplexy, etc.) — in aH cases of asphyxia (except from drowning), the 
body parts with its heat slowly. Nysten states tliat after deatb from 
asphyxia it may require three days for tbe body to cool ; but cases are 
certainly not uncommon where the process bas occupied 48 hours. 
Cases of rapid cooling, however, in asphyxia are recorded. Thus in 
one which came under my own observation (Lowestoft imirder čase), 
wbere three children were murdered by the mother placing their beads 
in a pail of water, the evidence was conclusive that the bodies com- 
pletely lost their natural warmth within 6.5 hours. The children were 
seen alive at 10 p.m., and at 4.30 a.m., when the medical man was 
called in, the bodies were perfectly cold. The čase, however, was 
soinewhat complicated, the children's clothes baving been a good deal 
soddened by the submersion. 

A remarkable čase is recorded in the Lancet {Čase 70), and a second 
by Ogston {Čase 71), where some doubt as to tbe reality of deatb was 
felt on account of the prolonged cooling of the bodies. We scarcely 
follow Ogston, however, in acconnting for this slow cooling by the 
occurrcnce of putrefaction, and the increased warmth resulting from 
the chemical changes consequent upon it. 
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It will suffice merely to mention other circumstanpes that prolong 
post-mortem cooling : — These are 

(0.) The body being well clothed. 

(y.) Its preservation in a small aud warm room, and its non-exposure 
to currents of cold air. 

(fl.) Its being well covered, or, if in the air, tlie body being on a 
dungheap or other non-conducting material. 

(i.) Age. — Adults cool less rapidly than either children or the 
aged. 

(f . ) Condition of bodi/. — The body of a f at person (f at being a 
very bad conductor of heat) cools far more slowly than that of a lean 
one. 

2. The tirne oceupied by iheproces% of cooling may be s/iortened: — 

(a.) In death from chronic diseases, where there has been great 
wasting (phthisis, cancer, cesophageal disease, etc.) — in cholera — after 
great losses of blood (Dr. Itichardson, " Medical Critic" Jan., 1863, p. 
370), etc., the body nsuallj cools rapidly — so rapidly indeed that within 
four or five hours its external temperature may be almost identical 
with that of the surrounding medium. 

Dr. Taylor has shown, however, that loss of blood does not invari- 
ably canse rapid cooling. Thus he records the čase of a man (set. 48) 
who died from hemorrhage, the temperature of whose abdomen four 
hours after death was 84° F. (28.89° C), and eight hours after death 
80° F. (26.66° C), the temperature of the dead-house being only 38° 
F. (3.3° C). It is, however, noteworthy that the man had met with 
an accident neccssitating ligature of the axillary artery. (See Čase 
69.) 

It is worth noting that in the reconled cases of rapid cooling, an 
cxtreme coldness of exposed parts (such as of the hands, feet, noše, 
ears, etc.) commonly manifcsted itself dnring the last hours of life. 

Of other causes of rapid cooling may be mentioned : — 

Ql.) The body being exposed to air and to cold draughts in a more 
or less uncovered state. 

(y.) The size of the apartment where the body lies, cooling being 
more rapid in a large and draughty room, than in a small warin 
one. 

(d.) Its cxpo8ure to the air on the floor or other good conducting 
surface. 

(e.) Age. — The bodies of children and of old persons cool more 
rapidly than those of adults. 

(f.) Condition of body. — The bodies qi lean people cool more 
rapidly than those of stout 
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(tj.) Death from drowning — the temperature of water on any given 
daj being always considerably below that of the air. 

AVe may conclude these remarks on temperature by one practical 
observation — However suggestive of the cause of death, the rajnd 
af ter-death cooling of a body may be, it is certain that no conclusion 
can be drawn from the slow cooling of a body. (See " British Med. 
Journal," 1874, L, pp. 125, 153, 303, 408.) Eegarding the whole rab- 
ject from this point of view, we conclude (1), that, knowing the cause 
of death in any given čase, it is not possible to predict with any cer- 
tainty the probable rate of cooling ; and conversely (2), that from tlie 
rate of cooling, we are not justified in drawing a positive conclusion as 
to the cause of death. 

7. — Changes in the muscles and in the general con- 
d it ion of the body after death.— We may distinguisli three 
post-mortem periods or stages, marked severally by very different con- 
ditions or statds of the body. These three stages furnish data by 
which to detenniue in any given čase the period that has probably 
elapsed since death, and aro forensically in aH their details of the very 
utmost importance. 

First Stage (A). — Within a short timo after death the muscles 

becomo flaccid. This shows itself by the dropped jaw, the loss of toni- 

city in the eyelids, the flexibility of the joints, and the flabbiness of 

the limbs. During this period, however, the flabby muscles are capa- 

ble of contracting under the application of stimuli, such as tlie inter- 

rupted electric current, blows, etc. Wo may term this period there- 

fore 

The stage of muscular flaccidity and cantractilitr/. 

Second Stage (B). — ^When flaccidity and irritability cease, the 
muscles become stiff and rigid. We term this 

The stage ofcadamric rigidity (rigor mortis). 

Third Stage (C). — As soon as the rigor mortis ceases, or, more 
properly we should say, 6ynchronou6ly with the disappearance of the 
rigor mortis, putrefaction sets in. This third period is 

The stage of putrefaction. 

m 

Although chronologically inaccurate, because in the time of ap- 
pearance belonging to the first stage, we shall for convenience con- 
ider under this head the subject of " Cadaveric Lmidities" 
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First Stage (A). 
The period of muscuUvr jlaccidito/ and contractilitjj. 

Tliis constitutes the first stage after death. The period of muscu- 
lar softness (not to be confounded with the cadaveric softening tbat 
foUow8 rigidity), includes the interval between death and the com- 
mencement of rigor raortis. Commonlj with death there ensues com- 
plete muscular relaxation. This occurs even after 6evere tetanus, the 
jaw becoming unlocked and the limbs pliant with death. As a result 
of this non-elasticitv and softness, the parts of the body in contact 
with the bed or surface on which it inay rest, become flattened. "VVe 
shall di8cuss hereafter the time this condition of muscular relaxation 
and flacciditv with contractility continues, but we may say here that 
although it may occasionally occupy only a few minutes, and even be 
non-existent (a circutnstance of great importance fbrensically), it more 
commonly lasts about three hours. There are no well attested cases, 
however, where this stage has been prolonged beyond twenty-four 
hours. 1 It is difficult to say what is the cause of this muscular soft- 
ness. It may be molecular, or (what is more likely), dependent on a 
different distribution of the fluids in the tissues. 

During this first post-mortem period, the muscles, though flaccid, 
are easily excited to contraction by interrupted currents, such as are 
produced by the ordinary " medical machine," where the keeper rotates 
between the poles of a magnet. In this respect the muscles during 
life, and during this first after-death 6tage, agree. In like manner, 
chemical irritants and mechanical excitants, such as striking a muscle 
with the hand, may produce similar effects. Thus Dr. Dowler (of Kew 
Orleans) states, that by a succession of slight blows he has succeeded 
in making a dead limb raise a heavy weight, and also perform perfect 
pronation, supination and flexion. ("Experimental Hesearches on Post- 
Mortem Contractility" by Bennet Dowler, Kew York, 1846, p. 601.) 

, The experiment8 of Rosenthal (Stricker's "Med. Jdhrbuch^ 1872, and "Journal 
cfAnat. and Phys.," Nov., 1872) on the duration of the electrical excitability of the 
muscles and nerves, were conducted on twenty snbjects that had died of various dia- 
eases. The stimnlns used was both the continuous and interrupted currents. Rosen- 
thal proved that the excitability of the muscles lasts longer than that of the nerves, 
djing out in a centrifugal direction. The orbicularis palpcbrarum is, according to his 
observations, the last muscle of the face to lose its susceptibilitjr. Rosenthal concludes 
that the absence of electrical ezcitabilitj in the muscles is an unequivocal sign of com- 
plete somatio death, when the retention of other characters might render the diagnosis 
in some measure doubtful. He records a čase where the presence of vitalitr was diag- 
nosed bj this means after forty-four hours of apparent death. 



46 LEGAL MEDICINE« 

To test the muscular irritability of a body, two fino steel needles 
are to be inserted iiito the biceps, or (pref erably) into one of the trunk 
muscies, an interval of about two inches being left between thera. 
The needles are now to be connected by copper wires with an ordinary 
magnetic medical machine, the handle at first being worked elowly. 
A ecries of contractions will at once be noticed/if the muscular irrita- 
bility be retained. 

During the contraction of a muscle both heat and sound are pro- 
duced. It has been suggested to record the heat developed during the 
experiment, by placing a thermometer, capable of registering at least 
tenths of a degree Centigrade, into the muscle. The sound (susurrus) 
produced by muscle in action (audible, for instance, if the little finger 
be inserted in the ear and the muscies of the bali of the thumb be 
vigorously worked), may be distinctly heard when the stethoscope is 
placed over a muscle artificially excited to contraction. As a practical 
fact, however, sight is the best test of muscular contractility. The 
thermometer is, we believe, useless, whilst movements may be detected 
by the eye that are unrecognizable by the ear. 

The general practical conclusion respecting post-mortem muscular 
contractility may be thus stated: — Given the non-contractility of a 
muscle under an artificial stimulus, we may conclude not only the 
reality of the death, but that life has been extinct for some time. On 
the other hand, given contractility, we may conclude either that the per- 
son is alive, or at most has only been dead for a short time. 

But there are several points suggested by this general statement of 
fact requiring further consideration : — 

(1.) The contractility of a muscle by electrical and other stimuli, is 
no ccrtain test of life. 

(2.) The non-contractility of a muscle by electrical and other stim- 
uli, is no certain sign of death. 

(3.) Ilence we inquire, If after death a muscle contracts by the 
passage of an electric currcnt, what conclusions are we justified in de- 
ducing to assist us in determining the time of death ? 

(1.) We note then, first, that the contractilitt/ of a muscle is no cer- 
tain test oflife. As we have already said, muscular contractility con- 
tinues more or less completely for some hours after death, definite 
movements resulting when the muscle is irritated. 

A further curious question, however, arises here, viz., how far may 
post-mortem muscular movements occur spontaneously ? One such 
spontaneous movement is of frequent occurrence after death, viz., rais- 
ing the lower jaw. During the cholera epidemic of 1866, I repeatedljr 
witnessed such movements several hours after the cessation of respira- 
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tion and circulation. In one čase, muscular movements of a very 
marked kind, pronation, supination, and flexion, were observed seven 
hours af ter death, no artificial stimulus being employed for their pro- 
duction. They werc, so far as one could judge, absolutelv spontane- 
ous. The same thing has been noticed af ter death f rora yellow fever, 
and f rom other diseases. It is recorded in a čase of cholera, whero 
for an hour af ter death spontaneous contractions and relaxations took 
plače in the arra, that the Kmb bečame manifestly warmer. (Mr. 
Humsey.) The occurrence of snch movements have no dotibt been 
the origin of many of the sensational stories of prematuro burial, such 
as novel-mongers delight in. Certainly, however, th'ey may with rea- 
son provo a source of trouble to friends, although they can scarcely 
long deceive the phy6ician as to the reality of the death. (See " Dr. 
Bennct Dowler's Ex%terimental Researches on Post-mortem Contrac- 
tilitij" Kew Tork, 1846.) Again, the continuance of muscular con- 
tractility, and the possibility of its being spontaneous, inay (as has 
been suggested) be one explanation of tho6e rare cases where a fcetus 
has been born, as it were naturally, after the death of the mother 
{Čase 73), although undoubtedly it, and results of a similar kind, are 
moro likely to be caused by the outward forcing occasioned by the de : 
velopmcnt of the gases of putrefaction, than by spontaneous post- 
mortem muscular action. (See p. 72.) 

(2.) But, secondly, the non-contractility of a muscle by an inter- 
rupted current is no certain test of death. 

Under certain conditions the power of living muscle to contract 
by the action of stimuli, may not only be modified, but in a great 
measurc suspended. These circumstances require notice. They 
are : — 

(a.) Rchaustion, consequent on great fatigue, or on the long con- 
tinued application of electricity. Ilence it is undesirable, in cases of 
suspended animation, to apply galvanism for any great length of time 
without intermission. 

(J.) Certain diseases impair and sometimes actually destroy muscu- 
lar conti*actility. Of these, paraplegia, pseudo-hypertrophic paralysis 
of Duchenne, and other diseases of the brain and spinal cord, may be 
mentioned. 

(c.) Certain physical conditions, such as trance, hysteria, shock, 
etc, greatly impair muscular contractility. 

(d.) Certain poisons. Thus muscular contractility is materially 
weakened in chronic lead poisoning, and by the action of strvchnia, 
nitrite of amyl, etc. 

(e.) A long continued low temperature, such as a cold of 28° to 38° 
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F. suspends, without destrojing, muscalar irritabilitj. (Jlichardsorč* 
Croonian Ledu res, 1873.) 

(f.) A long continued heat of about 12° Fahr. (6.0° Cent.) above 
the norrnul temperature of the animal, produces a permanent Iosb of 
irritabilitj, bv coagulating the mjosin. (JRichardson.) 

(^.) Large Imses of blood or the ligature of large arterij greatly 
impair muscular irritabilitj. Of tliis we have been frequent wit- 
nesses. It bas been a Bubject of dispnte whether the blood has 
any appreciable inflnence upon post-morten muscular contractility. 
Thus it is said that muscular contractions under the influencfc of the 
interrupted current in an amputated limb, are just as marked after it 
has been drained of blood, as before. {"American Journal of Med- 
ical Sciences" Oet., 1846, p. 440.) This statement does not agree with 
our own experience ; but be this as it maj, it is practicallj certain that 
muscular irritabilitj during life is more or less influenced, and maj be 
even suspended, bj great losses of blood. 

Again, if a dead bodj be exposed to the action of ammonia, sul- 
phuretted hvdrogen, or carbonic anhjdride, both the intensitj and the 
duration of muscular contractilitj are lessened. On the other hand, 
there are certain vapors and gases, such as carburetted hjdrogen, chlo- 
rine, and sulphurous acid, that seem to be vvithout action in this respect. 

(3.) The question remains: IIowfar can an opinion be formed as 
to the period of the death of a bodijfromitscondition of 'muscular Jtac- 
ciditij and contractilitj/ 1 

In considering this question, it is important to remark that the in- 
voluntarv muscles generallj are more easilj excited in the first instance 
than the voluntarv, although, as a matter of tirne, their contractilitj is 
of shorter duration. 

Again, wc must note the order in which muscular contractilitj di»- 
appears : — 

Onimus (" Le Mouvement Mčdical" Feb., 1873), states, that the 
first muscles to lose their excitabilitj are the diaphragm and the 
tongue. The f acial muscles, the masseter being the last of these, come 
next in order, their contractilitj usuallj lasting from two to three 
hours. In the limbs the extensor muscles jield first — the flexors re- 
taining their excitabilitj about an hour longer. Five or 6ix hours after 
death the tronk-muscles stili answer to f aradization, and the abdominal 
muscles sometinies for even a longer period. 

According to Nysten, who first suggested the loss of muscular irri- 
tabilitj as a sign of death, the order in which it ceases is the follow- 
ing r-J-first, the lef t ventricle of the heart ; then the intestines, stom- 
ach, urinarj bladder, right ventricle of heart, cesophagus, and iria ; 
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afterward tlie muscle8 of tlie trunk, and of the lower and upper ex- 
tremities ; and lastlv, the lef t and right auricles of the heart. 

The tirne when muscular irritability ceases in the muscles of the 
trunk and lirabs after death from various diseases, was observed with 
great čare at La Charit& The results obtained were as follows : — 

In death from peritonitis, it ceased after three hours. 

In death from phthisis, and carcinoma, after from three to six hours. 

In death from cardiac diseases and hemorrhages, after nine hours. 

In deaths from paralysis, after twelve hours. 

In deaths from pneumonia, low fever, etc, after from ten to fif teen 
hours. 

Summing up aH the f acts observed, and admitting great variations, 
depending on season, the temperature of the day, the age of tlie per- 
son, the cause of death, and lastlv, the circumstances connected with 
the death, it may be laid down, as a general rule, tliat if the muscles 
are flexible and contract under the influence of the interrupted current 
(the experiment being conducted by preference on the trunk muscles 
or the flexor muscles of the limbs), death probably occurred within 
three hours, but most certainly within t wenty-f our hours of the time of 
the experiraent, there being no recorded čase where after-death flac- 
cidity and contractility continued beyond this period. 

Second Stage (B). 
The period of cadaveiic rigidity {rigor mortis). 

This is the second 6tage after death. It is the death struggle of 
muscular fibre. (" Med. Times and Oazette? 1880, II., p. 709.) It 
wa8 suggested as a sign of death by Louis in 1752, and itoccurs after 
death, always, in ali animals, vertebrate and itlvertebrate. 

By " rigor mortis " we mean rigidity of the muscles, accompanied 
by stiffness of the limbs and joints. With rigidity there occurs a slight 
diminntion in the volume of the muscles. Rigor mortis commences so 
soon as elasticity and muscular irritability cease, pliancy giving plače 
to stiflFne8s, and flaccidity to firmness. Thus in reptiles muscular irri- 
tability is very persistent, and as a result rigidity is late in appearing ; 
whilst on the contrarv, in birds, muscular irritability passes off rapidly 
and rigidity supervenes quickly. It lasts as a rule until putrefaction 
commences. 

During the stage of rigor mortis, the muscles retain the precise 

position they occupied at the time that rigidity supervened. Thus a 

flexed limb remains flexed, and an extended limb eztended. This fact 

has an important medico-legal bearing. 
Vol. L— 4 
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Rigor mortis is a plienomenon common alike to the involuntarjr 
and the voluntary muscles. Nystcn, at the beginning of the present 
centurj, proved it to be dependent on the condition of the muscles, 
sincc he found it persistent af ter the ligaments, fascise and aponeu- 
roses had been divided. On the other hand it conld be prevented, or 
removed if it had already set in, by the division of the muscles or bv 
separating them f rom their attachments. 

Kigor mortis is altogether independent of the nervous sjsteni. 
(Beclard and -Hermanu.) The division of the nerve suppljing the 
muscle, or indeed the removal of the cntire brain and spinal cord dur- 
ing or before its occurrence, in no way affects it. 

It is moreover altogether independent of the air, for it occurs 
equally well whetber the body be placed in an atmosphere of pure 
oxygen or in a vacnnm. (Hermanu.) 

Further, it is independent of temperature, although it is probably 
true that the early supervention of rigor mortis may have some influ- 
ence in quickly lowering the surface temperature of the body. As a 
fact, rigidity frequently supervenes when the body is warm [as af ter 
malignant cholera (OUivier)] and the blood fluid. (Čase 18.) No 
doubt rigidity in most cases commences as the body is getting cold, 
but it commonly occurs first of ali in those muscles that retain their 
heat longest. Tlie congelation of a muscle neitber destroys its irrita- 
bility nor its power of becoming rigid, although undoubtedly cold both 
retards the appearance, and delays the disappearance of rigor mortis. 

It has been said that the advent of rigor mortis betokens the actual 
death of the muscle. (Kmsmaul.) It is true that rigiditj commences 
when irritability ceases, but Brown-Sequard has shown that if a cur- 
rent of defibrinated arterial blood, or of aerated venous blood, be es- 
tablished through a rigid muscle, rigidity passes away and muscular 
irritability returns. (" Gaz. Med. de Pariš" Nos. 24 and 27 ; " Amer. 
.Journ. Med. Sci." Jan., 1852, p. 221. See also Savory on " Life and 
Death" Lecture IV.) There is hovvever no authority for the state- 
;ment that has been made, that the setting in of rigor mortis is syn- 
•chronous with the coagnlation of the blood within the bodv, much less 
that the coagulation of the blood is the cau6e of the rigor mortis. 

The true cause of post-mortem rigidity has been a subject of much 
discussion. Kuhne was the first to suggest that it was probably a 
chemical act, and due to the coagulation of the myosin or muscle 
fibrin, the albuminous principle of muscular tissue. This body coagu- 
lates at a temperature of 104° F. (40° C)., and also when acted on by 
weak acids, such as by 10 per cent. solutions of hydrochloric acid. 
During life, Kiihne considers that acid bodies are being constantly 
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formed in, and as constantly removed from, the sy6tem, btit that after 
death these acid products accumulate in the muscles, and aflfect the 
coagnlation of the mvosin. This coagulation is, in his opinion, the 
cause of the rigor mortis. As putrefaction proceeds, however, tlie 
azotized matters of the body undergo decomposition and develop am- 
monia. This dissolves the coagulated mvosin. Hence the disappear- 
ance of rigor mortis, and the subsequent flacciditv. (" Lcmcet? Jan. 
22, 1881, p. 145 ; Lecture by M. Ricket at the Faculiy of .Medicine.) 
It is also worthy of note, that if the coagulated mvosin be allowed to 
remain for some tirne in the hydrochloric acid eolution, the dot dis- 
solves and a body called syntonin is found. 

Tlie study of the reactions of mu6cle under different conditions, 
lends support to this view. Thns : — 

(1.) A living muscle at rest changes the color of both red and blue 
litmus. The action on the red litmus is, however, far more distinct 
than that on the blne. Hence the reaction of living mnscle at rest 
must be regarded as faintly alkaline. 

(2.) Immediately after contraction, mnscle stili acts both on red 
and blue litmus, but the action on the blne litmus is more marfced 
than that on the red. Contracting mnscle must therefore be regarded 
as possessing a faintly acid reaction. 

(3.) During rigor mortis the muscles exliibit a well-marked acid 
reaction. 

(4.) When rigor mortis passes ofiF, the muscles become soft and in- 
elastic. They then exhibit a well-marked alkaline reaction. 

(5.) La8tly, it has been noted by Kiihne that if a rigid muscle be 
exposed to a temperature of 120° F. (48.9° C), its rigidity is greatly 
increased. 

The forensic aspects of rigor mortis may be best discussed by con- 
8idering the following que8tions : — 

I. How soon after death does rigor mortis 6et in ! 
II. In what order are the various regions and parts of the bodj 
afiFected ? 

III. How soon does rigor mortis pass off I 

IV. What are the circnmstances modifying the tirne at which 

rigor mortis first appears, and the period during which it 
lasts? 
V. By what means may post-mortem rigidity be distinguished 
from other forma of rigidity that occur during lif e ! t 

I. How soon after death does rigor mortis set in t 

Rigor mortis in the voluntary muscles, as evidenoed by stiffness of 
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various parts of the body, usually commences at the third or fourth 
hour af ter death, and is coinplete abont the fifth or sixth hour : — in 
other words it takes one to two hours to mature. ("BriL Med. 
Joum." March 7, 1874, p. 304.) Niderkorn, whose obseirations on 
rigor mortis appear to have been made with scrupulons exactness, 
states that in 79 of the 113 cases observed and recorded by him, post- 
mortem rigidity was complete between the third and sixth hour, but 
that in two cases only was it complete in two hours. Ue states, how- 
ever, that in the whole of his 113 cases, one or more of the articula- 
tions were rigid within the first two hours of death. 
Niderkorn's actual results are as f ollows : — 

In 2 cases rigidity was complete at the 2d hour. 
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In the involuntary muscles rigor mortis occurs sooner than in the 
voluntary. Thus as a rule the heart becomes rigid and firmly con- 
tracted (a condition not unlikely to be mistaken for cardiac hypertro- 
phv) in about one hour, extreme flaccidity (also liable to be regarded 
as a morbid condition) succeeding so soon as the rigor mortis passes oflF. 

But the period when rigor mortis supervenes, may be either greatly 
estended or greatly shortened : — 

(a.) Thus rigor mortis may be late in aj>pearing. This happens 
more especially in cases of sndden death occurring in muscular and 
well-developed subjects. If death be sudden, the muscles not having 
been previously fatigued by violent effort, or the body weakened by 
pain and disease, we then possess the most perfect conditions possible 
for prolonging the stage of muscular irritability, and to a like extent 
for delaying the setting in of rigor mortis. Under such circumstances 
rigidity may not occur for twelve hours, or even longer, after death. 
Again, if the body be exposed to cold, rigor mortis is of ten slow in 
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making its appearance. There is, however, no well authenticated čase 
where its advent bas been delaj ed beyond twenty-four hours. 

(0.) But, on tho contrary, rigor mortU may make its appearance 
very 80<m. Tbis is especially true in the čase of certain parts and re- 
gions of the body. Rigiditv of the ejelids frequently occurs within 
five minut08 of death, " sometiines," as Guy remarks, "before the 
heart has ceased to beat." 

Again, rigiditj of ten sets in very rapidlj in the facial musclefe. 
And here it may be remarked that if the contractions of these 
muscies j ust before death have been powerful, the expression common 
to the person during life maj 6uffer so complete a change, that identi- 
fication within a few minutes of death may be rendered impossible. 
So also the placid face, resulting froin the relaxed muscies of tho first 
after-death stage, maj acquire an expression of pain during the 
rigidity of the second. There is good ground theref ore f or the anxiety 
coramonly displayed by old nurses to close tho eyelids and bind up 
the lower jaw as soon as possible, lest rigidity should supervene before 
they had arranged and " composed " the corpse. 

There are numerous recorded cases where complete rigidity has 
set in whilst the body has been warm {Cases 15, 18), a circumstance I ' 
have myself f requently observed in animals (OUivier, " Ann. d?IIyg." 
L, 233). Brown-S<5quard records a čase of death from typhoid fever, 
where rigidity commenced whilst the heart was actually beating, and 
within three minutes after respiration had ceased. ("Proč. 12. S." 
May, 1861.) Immediate rigidity is also recorded in the čase of dogs 
poisoned by salicylate of soda (Bochefontaine), and after the adminis- 
tration of medium doses of strychnia (RicJiet). Sommer states that 
be has known rigidity appear in ten minutes after death, but never 
later than seven hours. 

But facts show that not only may the flaccid condition of the first 
stage disappear within a minute or two of death, but that rigiditv, or 
what for aH practical purposes is indistinguishable from it, may super- 
vene at the very moment of death : — in otber words, that living contrac- 
tion may pass at once into post-mortem rigidity, the stage of muscular 
flaccidity being practically non-existent. Thns numerous cases ai-e on 
record where, after death, the body has retained the precise attitude 
that it assumed immediately before or at death, t.i., as the final act of 
volition. It has been frequently recorded that the attitudes in which 
raany of the dead are fonnd on the field after a battle, are precisely 
those in which they met their death. Thus one man may be seen stif- 
f ened in the act of taking aim — the very expression of countenance, the 
kneeling position, the hands grasping the rifle, being accurately retained. ^_ 
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A second maj be observed witli his arm raised, holding his 6word in 
clenched hand, as though prepared to strike. Ogston records bow at 
Balaklava an officer, killed by a shell, retaiued his 6eat on borseback 
in a stiffened coudition f or some tirne before tbe body fell. (Čase 3.) 

And tbese cases are confined to no one 6pecial mode of death. 
Although it would seera that they bappen most often after death 
from wounds of the chest, Dr. Brinton bas sbown that tbere are many 
siinilar cases recorded after deatb from gunsbot wounds botb of the 
bead and abdomen (" Amer. Joum. of Med. Sciences" Jan., 1870, 
Vol. LIX.). 

Again, in cases of apoplexy (Cases 1 and 2) and after death from 
drowning, more especially wben tbe water bas been ice-cold (as in 
skating accidents), tbe last attitude of life bas not unf requently been 
preserved. (Čase 7.) 

It is rigbt to note that many autborities (Ogston^ Taylor y etc.) 
speak of this as sometbmg distinct from true cadaveric rigidity, under 
such names as "cadaveric spasm," " instantaneous t*igor" "tetanic 
rigidity? etc. Seeing, bowever, that no pbysiological distinction liaa 
been snggested between tbcse states, and that tbere is no interval be- 
tween tliis condition and what they call "true rigor mortis," no 
practical object is served in ? and no scientific reason can be adduced 
for, regarding it otberwise than as cadaveric rigiditv of instantaneoua 
occurrence. 

It bas been commonlj observed that where immediate rigiditj has 
occurred, the period j ust preceding the death has been one of great 
fatigue and pbysical exliaustioLU A hunted animal frequently stiffens 
the moment it is killed. In the appearances presented by tbe dead on 
the battle-field, it bas been stated on good authority that the life-like 
stififness we have deseribed is observed verv f requently in those killed 
at the endj and but rarely in those killed at the heginning, of the fight. 

It is important bere to guard against a possible mistake. The 
cases we are deseribing are, we repeat, those where tbere has been 
great fatigue before death ; for as a rule, in cases of sudden death, the 
period supervening between deatb and rigor mortis— in other words, 
the stage of flaccidity and muscular irritability is longer than usual, 
more especially, as we have already said, when the subject is robust 
and muscular. Tbns, after decapitation, Brown-Sequard records 
muscular irritability continuing (and rigidity therefore delayed) for 
ten or twelve hours. So again in asphyxia, Xysten records an interval 
of sixteen hours before post-mortein rigidity commenced. The cases, 
therefore, of instantaneous rigidity must be regarded as exceptional, 
ring, not as the result, but in spite, of tbe sudden deatb, and 



TH12 SIGNS OF DEATH. 55 

depending for tlie most part on the muscular cxhanstion preccd- 
ing the last hours of life. In cases of poisoning (as, for example, bj 
strychnia) the continuance of muscular imtability is not so much dc- 
termined by the action of the poison per se, as by the degree of ex- 
haustion — the convulsions, spasms, etc., preceding death. And thi.i 
cxplains why, af ter a small dose of a poison, where the tirne between 
the exhibition of the poison and death is considerable, the stage of 
muscular irritability and relaxation mav be of short duration, whilst 
with a large dose, rapidly succeeded by death, the period of muscular 
irritability may be normal. Again, in death from hydrophobia, \vherc 
the patient has been exhausted by sufFering, post-mortem rigidity may 
occur, for ali practical purposes, instantaneously. 

When the last attitude of life is maintained af ter death, considera- 
ble ligi it may bo thrown on the question whether the čase is one of 
suicide or of homicide. On this ground the precise position in wliich 
a body is found, demands the careful consideration of the medi- 
cal jurist. (Cases 4, 6, 9 to 14.) Ile must in such cases note there- 
fore : — 

(a.) The position ofthe dead body. — Thus, af ter the suicide of two 
persons from hydrocyanic acid, I found the bodies firmly folded in 
each other's arms, as thongh, af ter taking the fatal draught, they had 
ernbraeed one another, died, and stiffened in the act. It has been re- 
corded, in the čase of a man poisoned by the carbonic acid generated 
from a limekiln, that he was found 6ome tirne after death in the atti- 
tude of sleep, resting his head on h is hand, the ann being supported 
only on the elbow. (Čase 5.) Again, the suicide may be found sitting 
in a chair, with dropped anns, but iirmly grasping in his hand the piš- 
tol, knife, or other instrument employed by him to take away his life. 
(Čase 10.) So 6trong, indeed, under such circumstances, may be the 
grip with which the weapon is held, that considerable force may be 
required to remove it from the hands. Or again, hand and arm maj 
be fixed in the exact position of the last voluntary act, as e.g., the at- 
titude assumed in firing a pištol. (Čase 4.) Or again, the after-death 
attitude may betoken the occunence of a scuffle during life. (Čase 6.) 
Thus from the position and posture of a body, we may gather impor- 
tant evidence to help determine in a čase of doubt the question of sui- 
cide or homicide. 

But there are other questions besides this upon which light may be 
thrown, by carefully noting the position and the attitude of a corpse. 
For example, it is often important to determine whether the plače 
where a body is discovered, be the precise spot or not at which the de- 
ceased met his death. Or again, supposing it to be the plače, the 
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question may arise whether thero is reason to believe that the body 
lias been disturbed or otlierwiso tampered with since death. In decid- 
ing tliese questioiis we must Lear in mind (admitting that in rigor 
mortis the flexor muscles are always a little more contracted than tho 
cxtensors), that the position of the muscles at death, unless disturbed 
during the period of flaccidity (in otherwords, the position when rigor 
mortis supervenes) is their position during rigor mortis. "VVithout dis- 
cussing numerous matters of detail, the three following propositions 
are, we believe, scarcely open to question : — 

1. If a dead and rigid body, with open eyes and dropped jaw, be 
discovered ^#?Vfc7 itselfi&B it were) to tlie surface on whieh it rests, the 
muscles of the buttocks or of other parts being flattened at the points 
of pressure, tho probability is that the death occurred at the predse 
ftpot where the corpse is found. Supposing, however, there had been 
any interference with the body after death, such interference, it is 
next to certain, must havo taken plače ftefore post-mortem rigidity 
set in. 

2. If a dead and rigid body he discovered not Jitting itself to tke 
stirface on which it rests — that is, if the limbs be twisted and contorted 
whilst the surface is even, or couversely if the body be straight and 
the surface uneven — the probability is that the plače where the body is 
discovered, is not the plače where the deceased person died. At any 
rate, it is next to certain, that the corpse has been interf ered with, or 
otherwise disturbed, after post-mortem rigidity set in. 

3. If a dead and rigid body be discovered evenly extended, and fit- 
ting accurately the surface on which it rests, having the eyes and jaw 
closed, it is practically certain there must liave been some interference 
with the corpse after death, and before post-mortem rigidity eom- 
menced. 

(5.) But the position ofthe teeapon, or the nature of the materiala 
graspcd hj the hands, may constitute evidence of even greater impor- 
tance than the mere attitude of the corpse. 

If a weapon likely to have caused the death be found tightljr 
grasped in the hands of a dead body, it is important to observe its 
precise position. For example, if the weapon be a pištol, note mu6t 
be taken whether the direction of the muzzle be such that the man 
may have shot himself, or whether the murderer, desirous of making 
the act appear suicidal, has in the flurry of the moment placed the piš- 
tol in the hands of his victim in such an impossible position as to fur- 
nish the strongest possible evidence in favor of homicide. Similarly, 

a knife be found in the hand of a corpse, the sharp edge being 
backward, a conclusion of a like kind is suggested. 



_ 
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Again, any articles found in tke hands of a dead body should be 
carefullj preserved. Pieces of a dresa, for instance, corresponding to 
that worn by a Biispected person — or hair corresponding to that of the 
accused, clutched during a scuifle between him and his victim— Lave 
many times constituted evidence of the greatest value. (Cases 8, 9, 
46.) In drovvning, one of the most important proofs we possess of the 
immersion having taken plače during life, is furnished by certain uia- 
terials (weeds, for example) being found in the hands of the deceased, 
these having been clutched by him in his final efforts to save himself . 
The very inaterials themselves have not unfrequently furnished con- 
vincing proof, not only of the exact plače where the person was 
drowned — for exaraple, by comparing the weeds found in the hands 
with those growing on the bank or at a special part of the bank — but, 
if the act be homicidal, of the person or persons concerned in the 
murder. 

Again, the f orce with which the various articles are grasped, should 
be caref ully and immediately noted. Imrnediatelr/, because when once 
tlie articles have been removed f rom the hands, no conchisions of any 
value can be formed by af ter experiments or observations (the condi- 
tions being so materially disturbed by handling) as to the power with 
which they were grasped. 

The following points are worth attention : — 

(a.) If a weapon be found loosely held in the hands of the deceased^ 
no conclusion of valite con le deduced as to the question of suicide or 
homicide. For it may have been suicide, partial rauscnlar relaxation 
following the cessation of life ; — or it may have been homicide, the 
murderer placing the weapon after death in the hands of his victim so 
that it may suggest 6elf -murder. (Cases 11-13.) 

(0.) But if a weapon be found firmly grasped by the deceased per~ 
son, suicide rather tkan homicide is indicated. (Čase 10.) It would bo 
difficult for a murderer to plače a weapon in the hands of his victim 
after death, unless the muscles were warm and pliant at the tirne ; and 
this being the čase, it is scarcely possible to conceive that the instru- 
ment would be found tightly grasped,' unless it was held or secured in 
position during the period of muscnlar relaxation, and until post-mor- 
tem rigidity supervened. (Rdssmaul.) But it is doubtful how far 
even this wonld be successful. It is probabie, therefore, if a weapon 
be found after death securely gripped, that the deceased person com- 
mitted suicide, and that no appreciable interval supervened between 
the death and post-mortem rigidity. 

Ve need scarcely add that the presence or absence of blood on the 
instrument (Čase 12) — the formof instrument considered in connectioiy| 
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with the character of tho vvounds — the hand (right or left) iu which 
tbe instrument is found — its positiou in tlie hand, viewed in relation 
to the direetion of the vvounds {Cases 11 and 12) — the presence or ab- 
sence of blood-marks, of povvder-stains, or of injuries on the hands, 
and more especially on tlie hand grasping the weapon {Cases 12 and 
13), are ali important points to bo observed in conneetion with the 
subject we are discussing. 

II. In what order a/ter death are the various regions andparts qf 
tke lodf/ affecU-d Ig rigiditg t 

Kysten ( u liecherches de phgsiologie et de chimie patliologiqv.es pour 
faire suite d celles de Biclutt sur la vie et la mort" a.d. 1811) sajrs, 
"This stiffncss always begins in the human subject wi tli the trunk and 
neck, tlien attacks the upper limbs, and from them proeeeds to tlie 
lower, so that the latter may bo stili supple, vvhilst the former are 
already stiff. The stiffness follovvs the same order iu disappearing, so 
that the legs are of ten stiff vvhen the other parts of the bodv have re- 
gained their suppleness." [lle does not men t ion the jaw at aH.] 

Sommer (" De signis mortem hominis absolutem ante putredinia 
accessuvh indicantibus : " Copenhagen, 1833 — a rare book, quoted by 
Orfila) savs, " Rigidity begins in the neck and lower jaw, tlien attacks 
the upper e\treinities, and lastly the pelvic limbs. It is rare for it to 
begin in the lovver extremities, or to invade ali four limbs at once." 
[In 200 cases, Sommer only found one in which it did not begin in the 
neck.] 

Larclier (Memoir addressed to the Aeademy of Sciences, in the 
" Arc/tives de Medicine" 18C2) founded on the exaniination of 600 
bodies, states that, " The order of post-mortem rigidity is ahvavs the 
same, no matter what the kind of death, or whether it be sudden or 
slow, natikal or accidental. The muscles of the lovver jaw stiffen first, 
then the abdominal limbs, then the neck muscles ; lasti}', more or less 
slowly, the thoracic limbs (arms). The muscles, which are the firet to 
stiffen, remain stiff the longest. It is also certain that the lovver jaw, 
and the knee stiffen more slovvly and thoroughly than the slioulder." 

Casper states that, " It {i.e. 9 rigor mortis) passes from above down- 
ward, begins on the back of the neck and lovver jaw, passes then to the 
facial muscles, the front of the neck, the chest, and the upper extremi- 
tie6, and last of ali to the lovver extremities. Usually it passes off in 
the same order, and once gone it never returns, the body becoming as 
flexible as it formerly vvas." 

Kiderkorn (loc. cit., p. 91) thinks there is no sueh invariable law as 
^^ese authors suppose. lle says the hip and knee, and the shoulder 
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and elbow, lose their rigidity togetlier, and that in about one-half the 
cases, the f oot and wrist go with their larger joints. 

Our own observations on post-mortem rigidity, lead us to agree in 
the main with Ogston. The ejelids are first attacked, and then the 
muscles raising the lower jaw (masseter, temporal and pterjgoid). 
These are followed by the muscles of the face generally, and then by 
those of the lower extremities ; but most of ten, both the tipper and 
lower extremities stiffen simu]taneously. 

The departure of rigor mortis follows the same order as its occur- 
rence. 

III. How soon does rigor mortis pass offt 

Taylor gives sixteen to twenty-four hours as the usual period 
during which post-mortem rigidity lasts. Tliis in our judgment is too 
short a tirne. Experience would lead us (reckoning from the very 
commencement of rigiditv to the very end) to fix from twenty-four to 
thirty-six hours in summer, and from thirty-six to forty-eight hours 
in winter as the tirne of its continuance. It is difficult, however, we 
admit, seeing how variable its persistence is in different cases, to make 
any general statement as to the preciso period of post-mortem rigidity. 
Thus :— 

(a.) Rigidity someti?ties jpasses offvery rapidly — so rapidly, indeed, 
that it has been reported never to have occurred. There are unques- 
tionable cases (especially where death has resulted from debilitating 
diseases) where rigidity has not lasted more than one or two hours. 

(£.) Again, rigidity sometimes lasis a veri/ long tirne. Thus in eold 
weather, and af ter death from certain diseases, its persistence is so 
great that it may continue f or three \veeks, or even longer. . 

IV. We mu&t now consider the eircumstanees tliat modlfy tfte tirne 
of its first appearance, and the period during which it lasts. 

(a.) Age. — Rigidity is less marked in the bodies of middle-aged 
persons (except the subjeets be very muscular), than in those of the 
old, where the most complete post-mortem stiffness oecurs. In the 
čase of infants, rigor mortis usually sets in very rapidly, of ten beforo 
the body is eold. The existence of rigidity in a newly born child, may 
be regarded as proof that it has lived in a j>hysiologiealj but not neces- 
sarily in the legal, sense, i.e., that the child exhibited signs of life 
after it was completely external to the mother. (Cases 15, 16, and 17.) 
In Čase 16, we have an illustration of strong rigidity occuiringin the 
body of a child delivered by craniotomy. Many illustrations of etill- 
borns exhibiting well-marked rigidity have occurred within our own 
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expcrience. Sommer records two cases of infants born asphyxiated. 
In order to resuscitate them thcy were put into, and left in, a wann 
bath, notwithstanding which, rigor inortis Bet in af ter three and four 
honrs respectively. ' 

(i.) Temperature and aifnospheric conditions. — A low temperature 
and a diy air favor a long persistent rigidity. In tke bodies of the 
drowned (more especially in winter wben the water is ice-cold). it bas 
been commonly noticed that rigor mortis lasts an unusiiaUy long tirne. 
Kot only is the water on any given day always a few degrees colder 
than the air, but it is a bctter conductor of heat, thus retarding putre- 
faction. On the other hand, Bro\vn-Sequard and Jsiderkoni {loc. cit. 9 
pp. 39 and 59) have shown that rigor mortis may come on even in a 
warm bath (see čase j ust quoted) — that it is exceedingly well marked in 
hot countries — and that it of ten supervenes even when the internal 
temperature of a corpse is above the normal. 

(c.) Condition of the muscular st/stem. — Both the first appearanoe 
of post-mortem rigidity and the period during which it lasts, are far 
more dependent on the muscular development and nutrition of the 
subject, than on any other cause. Thus rigiditj often lasts a long time 
after violent death (as hanging), because in sueh čase the system is 
less likely to have been previously weakened by fatigue or disease. 
Dr. Symonds found a body after judicial hanging rigid on the eighth 
day, wliilst Brown-Scquard in cases of decapitation gives ten or twelve 
hours after death as the nsual tirne of its appearance, and a week as 
the usual period during which it lasts. Kussmaul states that rigor 
mortis, after sudden death in a muscular subject often continues for 
fourteen davs and even longer. Thus in aH cases of rigor mortis the 
two points requiring 6pecial consideration are (1) muscular develop- 
ment, and (2) the extent of exhaustion and fatigue preceding death. 

(d.) Mode of death. — Whenever death results froin a lingering dis- 
ease accompanied by great vital prostration (sueh as phthisis, hydi a o- 
phobia, scurvv, low fever, etc), or f rom violence preceded by intense 
physical fatigue (as in the čase of tho6e slain at the end of a battle), 
rigor mortis sets in speedily and disappears quickly. Thus it may last 
one or two hours only, and even be 60 slight as to be overlooked. 
This cireumstance no doubt accounts for tho6e cases where it has been 
reported never to have occurred at aH. 

Paralyzed limbs equally with others become rigid after death. In 
a hemiplegic patient, the rigiditv of the paralyzed side is generally as 
well marked as that of the unaffected side. After death from light- 
ning John Ilunter stated that rigor mortis did not occur, but this Sir 
B. Brodie, Gulliver, Richardson, and others have shown to be an error. 
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{Čase 19.) No doubt, in such cases, it may (and frequently does) set 
in very soon, and pasa off equally rapidly. Where, for exaraple, the 
lightning destroys life by an intense convulsion, every trace of muscu- 
lar irritability may be destroyed, just as the advent of rigor mortis 
may be always hastened by exhausting muscular irritability before or 
even after death by the continnous application of galvanism. On the 
otlier hand, if death f rom lightning results from f right or f rom hemor- 
rhage, the rigidity is usually of a more lasting nature. 

It has been said that after death from small-pox, acute rheumatism, 
tetanus, meningitis, abdominal diseases, pysemia, and the like, bodies 
become rigid rapidly, and remain so a long time. There are facts to 
support the statement that when death occurs during the time that the 
temperature is above the normal, the early appearance and long contin- 
uance of rigor mortis may be expected. 

Again, in poisoning cases, rigidity as a rule sets in late and lasts 
long. It has been said not to occur after narcotic poisoning (Casper), 
but this does not accord with our experience. Ilabitual drunkards 
commonly exhibit a long continnance of post-mortera rigidity. But 
in poisoning we must again repeat that the primary question, as re- 
gards rigidity, is not so much the action of the poison, as the intensity 
of the exhaustion that has preceded death. This fact was strikingly 
illustrated by Brown-Sequard's experiments with strychnia on dogs. 
When the dose given was small and the death slow, accompanied by 
great exhaustion of the vital powers, rigor mortis appeared rapidly 
but lasted a short time only : — On the other hand, when the dose ad- 
ministered was large and the death correspondingly rapid, rigor mortis 
set in slowly and lasted a long time. An intermediate dose was found 
to produce intermediate results. This is shown in the f ollowing table : — 



No. 


Dom of 

strjrchni* 


Domth. 


Muscular 
irritabilitj 
lasted. 


Rigor mortis 
lasted. 


Patrefaotion. 


1 

2 
3 


2.0 grains. 
0.5 grain. 
0.25 grain. 


Immediate. 
In 12 miuute8. 
In 21 minutea 


8.0 hours. 
2.5 houra 
0.5 hour. 


19 or 20 daya 
5 dajs. 
Le88thanlday. 


Slow. 
Bapid. 
Very rapid. 



The same thing is equally true no doubt of other poisons. 

One general conclusion (we repeat) may be permitted. It is neither 
the disease nor the poison that determines either the time when rigidity 
sets in or the period during which it lasts, so much as the muscular 
power and energy of the person, and the extent to which these have 
been taxed before death by the action of the poison or the effects of 
the disease. 
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V. By wfuU means ffiay post-mortem rigidity be distinguisKed from 
otherforms qfrigidity, such as may aoour during life t 

When a joint, stiff from post-mortem rigidity, is forcibly bent, the 
stiffncss passes away, and does not ret\xm y provided Hgidity be conv- 
pletely established. If rigidity, hovvever, has not completely set in 
when the limb is bent, a certain but less marked stiffness maj return. 
Further, if a liinb affected by rigor mortis be forcibly bent, it does not 
return of its own accord to its original position. But in the rigidity of 
hysteria, of the cataleptic state, and of syncope, or in the rigidity re- 
sulting f j-om tlie action of certain poisons, the stiffness is not destrojed 
by forcible bending, whilst so soon as the force is removed the limb at 
once returns to its original position. 

Further, post-mortem rigidity is accompanied by a progressive loss 
of heat. In disease, at any rate, the internal warmth is practically 
constant. This, with other 6igns of death, will prevent any possible 
conf usion between rigor mortis and the rigidity occurring in some 
cases during life. 

Third Stage (C). 
The period of jnUrefactvoe decomposttioti. 

This constitutes the third and last period af ter death. 

By putrefaction is implied " a spontaneoue change common to aH 
nitirogenizedorganic bodies when exposed to the air y whereby they become 
resolved into nezo amd simpler produets." The putref active action is 
accompanied by the evolution of unpleasant gases, compounds for the 
most part of sulplmr and phosphorus. 

The putrefaction of a body usually commences when rigidity ceases. 
Dr. Taylor states this as an absolute rule. Exceptional cases, however, 
where rigidity and putrefaction coexist, certainly occur. ( Vase 31/1) 
Thns Dr. Woodman informed me that in the čase of a young girl, he 
had 6cen well-marked rigidity a week after deatli, although putrefac- 
tion had set in, and had even attacked the face. The weather at the 
tirne was 6omewhat cold. 1 

Putrefaction may be regarded as an infallible sign of death, pro- 
vided it be general and advanced. ( u By this tirne he stinketh," S. 
Jolin xi. 39.) Partial putrefaction, however, or the mere existence of 

certain of the effects usually indicative of putrefaction, can scarcely be 

• — — — — 

1 Carpenter mentions (p. 1029, in a foot-note) that in the čase of negroes in the last 
stage of the advnamic fevera of the Afričan Coast " death and decomposition appear to 
extend graduallj upward from the extremitiefl to the trunk, so that the former may 
be in a state of absolute pntreacence before the respiration or ciroulation have been 
brought to a stand. " 
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regarded as of much value in this respect. Thus (1) after some local 
injuries, more especially if they occur in persons of feeble health x a 
portion of the body may die (gangrene). (2.) Again, a smeli undistin- 
guishable from post-mortem putrefaction, occurs in certain diseases, 
guch as in gangrene of the lungs, ulcers, caries of bones (ozoena), etc. 
And, once more (3), appearances resemhling ihe color changes afjmtre* 
faction may be closely simulated by bruises, etc. 

We shall consider first of ali 

I. The Appearances due to Cadaverlc Ecchymoses 

(fcgt/a*, to pour ouf). — [Hvpostases (Jrtro (<mjpu) of Casper — Subcu- 
taneous hypostases — Cadaveric Lividities — Post-mortem stains — Sugil- 
lations — Vibices.] * 

We consider post-mortem stains here for convenience only. 
Chronologically the snbject belongs to the first stage of muscular flac- 
cidity. Cadaveric lividities are not the result of, nor are they in any 
respect related to, putrefaction, although their effects have freqnently 
been mistaken for it. 

By cadaveric ecchymoses or lividities, we imply certain after-death 
stains, closely resembling in their general appearance the effects of 
bruises or contusions. They occur, both externally and internally, on 
the lowest and most dependent parts of the body. 

We shall consider these stains under the two divisions of A. Ec» 
ternal Ecchi/moses, and B. Internat Ecchymo8es. 

(A.) Extemal Cada/oeric Ecchtfmoses. 

External ecchymoses generally show thcmselves during the eight 
or tcn hours succeeding death, that is, whilst the body is warm and 
the blood liqnid. When the blood has coagulatcd and the body 
cooled, the progress and formation of cadaveric ecchymoses cease. 

These ecchymoses, which are invariably found in one part or an- 
other after death, vary greatly in their extent according to the amount 
of blood present in the body. In other words, the size of cadaveric 
ecchymoses depends on the fulness of the vascular system. Thus, if 
cadaveric ecchymoses be well marked and of considerable extent, 
covering the entire under surface and dependent portions of the body, 
vigor of circulation at the tirne of death is indicated, and vice versd. 
The increase of redness in one part may thus explain an increased 
post-mortem pallor in another. These stains occur, according to 
Casper, even after death from hemorrhage and anaemia, a statement 
disputed both by Devergie and Ogston. Age, sex, and constitution 
have no apparent effect on their formation« 
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In considering the cause of these post-mortem ecchymoses, we most 
first of aH note the changes tlie blood undergoes in the body after 
death. The blood within a dead body coagulates in much the same 
manuer as it does when withdrawn from the living body. The top or 
highest portion is the least colored, whilst the lower portions are 
deeply colored. Thus it may be noted that the arrangement of a 
blood-clot within the body, may indicate the postnre of a corpse for 
some liours after death. ("Sir James Paget on the Coagidation 
of t/ie Blood after Death? London Medical Gazette, XXVII., 
p. 613.) 

But f orensically, the tirne is of greatcr iraportance than the manner 
of coagulation. Blood when drawn from the body dnring life, or 
within the first three or four hours after death, coagulates almost 
directly it is exposed to the air, but wlien it remains in the body, that 
is, in contact with animal structures, some six to ten more hours may 
elapse before coagulation occurs. 

But the precise tirne required for coagulation, whether in or out of 
the body, depends upon the quantity of fibrin present in the blood. 
This varies greatly in different diseases : — consequently the form a t ion 
of post-mortem ecchymo6es, depending as they do in great measure on 
the tirne that the fluidity of the blood lasts, \vill vary considerably ac- 
cording to the cause of death. Thus in acute inflammations, where 
the amount of fibrin in the blood is large, coagulation may precede the 
actual moment of death, and in fact be the cause of death. Hence 
cadaveric ecchvmoses in such cases will be of limited extent. Con- 
versely, in other diseases, such as phthisis, where the quantity of 
fibrin in tlie blood is small, the blood coagulates 6lowly. Cadaveric 
ecchymoses in such cases will be extensive. 

Having noted these general facts respecting the coagulation of the 
blood in dead bodies, we may now follow the formation of cadaveric 
ecchymoses. 

Tho fluid blood, which during life was equally distributed over the 
body, gravitates after death to the lowest and most dependent parts — 
Le.) by death, the blood becomes obedient to the laws of inert matter. 
The blood stagnates in the dependent parts, congestion of the super- 
ficial, and now non-contractile, capillaries resulting — in other words, 
cadaveric ecchymoses form. There is but little doubt, however, that 
something more than the mere liquidity and coagulation of the blood 
has to be considered in determining the true natnre of post-mortem 
stains. Some lake-like solution of the blood-coloring matter, resulting 
from the ammonia developed during decomposition, probably takes 
plače, whil8t the varying degrees of the oxidation of the more or less 
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superficial blood may serve to explain some of tlie curious color 
changes occasionally to be noted in these ecchymoses. 

The po8t-mortem stains thus produced are dark, often slate-colored, 
or of a coppery-red or reddish-blue tint, and more or less mottled. 
They are never elevated above the skin. They are usually irregular 
both in size and outline, but well defined and even abrupt in their 
boundaries. 

There are two other .peculiarities of these ecchymoses worth not- 
ing:— 

(a.) Although they appear on the most dependent parts, they do 
not occur on those portions of the body that are subjected to actual 
pressure : — in other words, they are not fonnd where the body and 
the bed are in actual contact. The passage of the fluid blood in to tlie 
superficial capillaries being prevented, these spots of actual pressure 
appear as a rule more than usually pale. 

External pressure may thus determine both the shape and the ap- 
pearance of post-mortem ecchymoses. Thus, it is important to obscrve 
that by the mere pressure of the clothes, or of the surface on which 
the body rests, stripes (vtbices) may be produced, closely • simulating 
the effects of flogging. . Congestion in 6iich a čase takes plače vvithin 
the interstices of the f olds, whilst the parts compressed remain white. 
Again a line round the neck having the appearance of the mark of a 
cord, or other marks suggestive of violence, may be produced in a sim- 
ilar manner. In ali post-mortem hvpostases, however, the cuticle will 
be f ound unbroken. (Cases 21 and 22.) Occasionally post-mortem 
ecchymoses (particularly after death by lightning) assume an arbores- 
cent or tree-like form, due to the distention of the cutaneous capillaries 
and small veins. 

(0.) If whilst the body rests on its back, ecchymoses form on the 
depending parts, they may be made to disappear more or less com- 
pletely, provided the blood remains ltquid y by turning the body over 
on the belly. Fresh ecchymoses on the now depending portions of 
the abdomen, will replace those previously existing on the back. 

From the facts stated it will be seen how important it is for the 

medical jurist to distinguish accuratelv between post-mortem ecchy- 

moses and bruises the result of violence inflicted during life. The 

points of resemblance between these are often so great that mistakes 

are not only possible, but have no doubt frequently been made. (Čase 

23.) Further, after putrefaction has set in, and when the tissnes have 

become soft and the blood easily diffnsed, the difficnlty in distinguish- 

ing tlie one from the other becomes greater. The following tabular 

statement may render the distinctions between the two clear : — 
Vol.X-5 
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Table showing the jvmts of differenee bctween a vital 6ochymo9t» 
(bruise) and a j?ost-mortem eechyj?ws!s {lividity). 



Bruise produced during life. 

1. Anatomical seat. Effusion of 
blood from small ruptured vessels 
into the true skin and the surround- 
ing cellular or areolar tissue (subcu- 
taneous tissue). 

2. Position. The seat of the in- 
jury. 



3. Appearance. Tho bruise will 
often bo noted to have the shape of 
the instrument that inflicted the in- 
jury. Its color not generally uni- 
form. The bruised part is often 
elcvated above the surrounding skin. 

4. Extent. More or less limito d 
to the parts injured. 



5. Itcsults of incision. Effused 
blood at once flows from tho cut. 



6. Changcs by tirne. Tho dark 
purple bruise aftcr eighteen to twen- 
ty hours, or sometimcs as late as 
two or three days, becomos highly 
tinted at the edges, and of a more or 
less violet color. After this tho col- 
or of the bruise passes through va- 
rious shades of green, yellow, and 
lemon, the centre, however, always 
being the darkest part. During 
these changcs, which aro dependent 
on the osidation of the effused blood, 
the spot enlarges. The changes are 
complete in timcs varying from a few 
days to some weeks. 



Pont-mortem eechymosis. 
1. Anatomical seat. Gongested 
pillaries in the rete mucosum and 
Ta8cular tissue above the trtie skin. 



2. Position. Such dependent 
parts of the body (according to how 
it may be placed) as are not sub- 
jected to pressure. 

3. Apj)earance. Irregular in 
shape, but with well-defined edges. 
Tho color uniformly dark. Not ele- 
vated above the skin. 



4. Extent. At first the stain ap- 
pears in isolated patches, rapidlj 
running together more or less over 
the wholc of tho dependent portions, 
cxcept those parts subjected to the 
pressure of the surface on which the 
body rests. 

5. Pesults of incision. No effused 
or coagulated blood escapes, although 
perhaps a few bloodypoints where 
the veins have been divided (puncta 
cruenta) may be apparent. 

6. Changes by tirne. The color 
remains tolerably constant until pu- 
trcfaction sets in. No zones of color 
form round the edge, such as occur 
in a life bruise. 
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It is evident, therefore, that as a rule tbe distinctions between a 
bruise produced during life and a post-mortem ecchymosis are fairlj 
well defined. In Čase 23, bowever, zones of color were apparent in an 
after-death lividity* whilst the anatomical seat of tbe post-mortem ec- 
chymosis, as described, was said to be the subcutaneous tissue. This 
čase sbows the need of great caution in such inquiries. Ko doubt the 
blood in this instance was dilnted and diffused, as Taylor 6uggests, by 
the general dropsy from which the man suffered. It may be noted 
that the cadaveric ecchymose8 occupied as usual the dependent parts of 
the bodv. 

Dr. Ogston remarks that these stains are not such absoluto indica- 
tions of the reality of death as might at first be supposed, because 
there are marks occasioually met with in the living (which however do 
not necessarily occur on the dependent parts), difficult to distingnish 
from post-mortem ecchymoses. These lividities may be found at 
times on the legs and f eet of aged persons and of those dying from ady- 
namic diseases (such as scurvy, typhus, etc), or on other parts of the 
body after death from apoplexy, hanging, or suffocation, or from car- 
bonic acid poisoning. Similarly dusky red patches (frost erythems) 
occur on the bodv as the result of low temperatures, and may prove an 
important indication of death having resulted from the effects of ex- 
treine cold. 

(B.) Internal or Vtsceral Cadaveric Ecchymoses. 

The cause of internal lividities is the same as of external, and like 
them they occur in the dependent parts of the sevcral viscera. This 
fact is important to remember in determining whether the redness be 
due to disease^or to a post-mortem lividity. 

Internal cadaveric ecchymoses are found chiefly in the following sit- 
nations : — 

(a.) The veins of the pia mater and the posterior hemisphere of 
the brain. — This follows as a result of the ordinary position in which 
the body is placed after death. Čare must be taken not to confound 
cerebral post-mortem Jividities with the results of congestive apo- 
plexy. 

(b.) The posterior pari of the spinal cord> and parUcularlt/ of its 
pia mater. — These hypostases must not be confounded with preexist- 
ing meningitis, or be mistaken for the results of violence to the back 
inflicted during life. 

(c.) The posterior pari ofthe lungs. — Cadaveric ecchymoses are ali 
but invariably found in the lungs. About one-fourth of the entire 



68 LEGAL MEDICINE. 

viscus is as a rule affected. They are, moreover, f ound at a verv early 
period after deatk. Čare must be taken tliat this conditiou is not 
ascribed to pneumonia or to apoplexy of the liing. 

(d.) Tke dependent potrto qf t/te stomcuth and intestines. — This con- 
dition migbt be niistaken for the effects of inflaimnation. To de- 
termine to which cause the redness is due, the convolutions of the 
intestines should be stretched to their full extent. In post-mortem 
eochymoses, breaks in the redness are certain to be observed, whilst in 
inflammation no sueh want of color continuity will be apparent 

Tke heart is not Bubject to cadaverie ecchymoscs, but after death 
coagulated fibrin, stained with blood-coloring matter, is fonnd in the 
cavities (cardiac polypi). This coagulation no doubt takes plače after 
death, although there are reasons to think that it may occur in some 
cases just at the moment of death. 

Bile stains. — Very soon after death (of ten after only a f ew hotirs) 
the bile nndergoes certain changes (of the precise nature of which 
we are not well infonned) whereby its coloring matter oozes through 
the gall-bladder. Thus the contignons parts of the stomach and in- 
testines may become stained of a yellow or greenish-yellow color, pre- 
senting an appearance not unlikelj to be mistaken by an incautioos 
observer for the action of a corrosive poison. 



II. Putrefactlon Proper. 

This we shall discuss in the following order: — 

I. — The general phenomena of, and the changes produced on the 
body by, putrefaction. In other words, tire extemal re- 
6ults of decomposition, recognizable without dissection. 
These are : — 

(a.) Color changes. 

(p.) The development of the ga^es of decomposition. 
IL — The circumstances that modify the order, and the rapiditv, 
of putrefaction. These may be cpnsidered under three 
heads as f ollows : — 

(a.) General modifying conditions. 
(p.) Burial in earth. 
(7.) Subinersion in water. 
m. — The question arises 4< How far the medical jurist, from the 
external inspection of a body, can form an opinion as to 
the length of tirne that the person has been dead ? " 
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IV. — The changes in the tissues and viscera resnlting from putre- 

faction. In other words, the internat or visceral effects of 

putrefaction rcvealed by a post-mortem. 
V. — The production of — the circumstances modifying — and the 

appearances due to, the formation of adipocere (saponifi- 

cation). 
VI. — The appearances due to mummification. 

I. The general phenomena of, and the changes pro. 
duced on the body by 9 putrefactlve decomposition: — 

in other words, the external results of decomposition recognizable with- 
out dissection. 

(«.) Color changes. — The first color sign of putrefaction is a slightlj 
purple, or greenish, or yellowish-green patch, occurring commonly in 
the centre of the belly. This usually shows itself about the third day 
af ter death. The tint gradually deepens, until about the fif th day, the 
whole of the abdominal parieties will be found to have changed color, 
and the green tint to have more or less extended to the genitals. 
Green patches now begin to form on the neck, the back, the sides of 
the chest, and the inf erior extremities, the body generally, through the 
green or purplish-green discoloration, presenting a peculiar marbled 
appearance. This is owing to the turgescence of the superficial veins, 
and to the changes effected on the blood-coloring matter by the gases 
of putrefactive decomposition. Toward the eighth or tenth day 
these patches of color coalesce, so that the whole f ace and neck exhibit 
a reddish-green tint, whilst the abdoraen becomes of a brown or red- 
dish-brown hue. At the end of a fortnight the whole body will be 
strongly colored, some parts being of a deep green or violet, and others 
of a brownish red or black. Beyond this the color changes can 
6carcely be traced. 

No doubt the colors produced by putrefaction are chiefly due to 
chemical changes resulting from the action of the gases of decomposi- 
tion on the haemoglobin. 

(p.) Development of the gases of decomposition. — The gases devel- 
oped in the body during life, as for example in the stomach, differ in 
their composition from those formed after death. The gases formed 
during life are often inflammable, and usually contain considerable 
qnantitie8 of pure hydrogen. Thus hi one čase, the gas was found to 
contain 20.5 per cent. of hydrogen and 10.7 of carburetted hydrogen, 
with carbonic anhydride, oxygen, nitrogen, and a small proportion of 
snlphuretted hydrogen ["London Med. Rec." 1874, p. 495 (Dr. 
Schultze), and Aug. 26, 1874 (Dr. Etoald)]. It is certain that the 
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gas developed in the body during life, contaius as a rule very little sul- 
phuretted hydrogen. After d<iath y the composition of the gases f ormed, 
varies at different perioda and under differeut circumstances, such as 
the nature of the contents of the stomach and intestines at the tirne of 
death {(Jase 31 A). In the earlier post-mortem stages, say until about 
the fif th or sixth day, the gases of putrefaction consist chiefly (accord- 
ing to my own experiments) of sulphuretted hydrogen, carburetted 
hydrogen, and animonia, with variable proportions of carbonic oxide, 
phosphuretted hydrogeu, nitrogen, and carbonic anliydride. But after 
the fiftli or sixth day the proportions of sulphuretted hydrogen aud of 
animonia decrease, carburetted hydrogen and carbonic oxide then 
largely predouiinating. The gas present in some of the coffins re- 
moved from the vaults of the London churches \vas found to contain 
animonia, nitrogen, and carbonic anhydride, but no sulphuretted, car- 
buretted, or phosphuretted hydrogen. 

If a puncture be made in the skin and a light applied, the gases of 
putrefaction will, as a rule, be found to burn with a yello\v or blue 
flaine {Čase 31 A, /). Sometimes a series of slight explosions will 
take plače on holding the light to the aperture from which the gas 
escapes. Tlie gases formed continue to be very offensive up to about 
tlie twelfth or fourteenth day after death, when the quantity of sul- 
phuretted hydrdgen becomes comparatively insigniticant. 

Again, the rapidity with which gas is developed in the body after 
death, depends on a variety of circumstanccs. Thus if a body be 
taken out of the water and exposed to warni air, the quantity of gas 
generated within a very short period is often enormous, altering the 
features and general appearance of the corpse within a few minutes of 
its recovery. 

We have now to consider the effects produced on the body by the 
development of the gases of decomposition. Ogston describes these 
under three heads, viz. : — 

(i.) Distention and its results. 

(ii.) Blood displacements. 

(iii.) Fluid eflfusions. 

(i.) Distention and its results ; in other words, the body swells 
and becomes bloated, the belly, scrotum, chest, face, and limbs (in f act 
ali parts) increasing in size. 

Thus the specific gravity o£ the body, which normally is onlv a 
little heavier than water, becomes specifically Hghter. 

This explain8 why a body rises to the surface after some days' sub- 
mersion, and sinks after the accnmulated gas has escaped, rising a sec- 
ond tirne when fresh gas has formed, and so on. 
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Great as tlie power of tlie gases generated by putrefaction may be, 
it is seldom tliat a body bursts, because of tlie elasticity of the tissues. 
It is, of course, possible for a large evolution of gas to force open a 
leaden coffin, but if it be well made, and of thick lead, -sve sbould 
iinagine such a circumstance lnust be of cxceedingly rare occur- 
rence. 

The effects of distention are specially noticeable in tlie face. Tlius 
tlie eyes, which after death Collapse, as tlie result of fluid transudation, 
become more or less prominent so soon as the gases developed \vithin 
the cranium and orbits are sufficient in quantity to force them forward 
{Čase 33). This prominence of the eyes cominences, as a rule, from 
the fourth to the eighth day after death (Dr. Geoghegan). One čase is 
recorded where both eyes protnidcd sixtcen hours after death. — (Dr. 
Taylor, " Med. Gaz.," June, 1S50, Vol. X., x.s., p. 171.) 

Not unfrequently the tongue swells from the development of gases 
within its pore*. Thus it may either f ali or be pushed forward by 
the vis a tergo, 60 that after death it will be fouud hanging out of the 
niouth. Strange to say that in Cases 33 and 34: the medical men re- 
garded this appearance of the tongue and the prominent condition of 
the eyes as indicative of death by strangulation. In aH such cases, 
careful note must be taken whether the tongue be bitten, or even in- 
dented with the teeth. In violent strangulation, further, the hands 
are usually clenched. 

And again, the countenance and general features (particularly the 
lips, Cases 33, 34) may become so bloated and distended, that recogni- 
tion may be rendered well-nigh impossible (Cases 31 g, 33, 34). This 
bloated appearance arises partly from the formation of gases in the 
loose tissues of the face, and partly by the blood being forced up- 
ward by the development of gases in the thorax and abdomen. The 
mucus and bloody froth commonly seen after death hanging about, 
or issuing from, the mouth and nostrils, is frequently dne to this latter 
cause. 

After the gases of putrefaction have been 6ct free, the body in- 
creases in size ; and f urtlier, in the čase of children (and this is a mat- 
ter of great importance to be remembered where the precise age of an 
infant or still-born is in question) makes them look considerably older 
than they really are. I have on more than one occasion seen a still- 
born, owing to the free development of gas, have ali the appearance of ' 
a child a year old. 

It is important to note that the development of gases in the body 
has been known to produce certain effects closely simulating vital acts. 
Probablj gaseous distention is the usual cause of the occasional movo- 
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ments of a corpse, such as its turning on tbo sido after it has been 
"settled " in the coffin. Again it is recorded that the pressure of the 
gases generated in the abdoinen has been sufficient to force fseces 
from the bowels, urine f roin the bladder, and even a f oetus f rom the 
uterus. (Čase 73.)— (" Guifs Ilospital Jieports," 1864, 3d series. Vol. 
X., p. 253.) 

Dr. Aveling records a series of six cases collected from medical 
literature, where delivery is said to ha ve occurred spontaneouary after 
death. In one of the cases it is stated that tlie child was bom alive. 
(" Lancet" April 27, 1872, p. 596.) It is certain that, as a rule, this 
spontaneous post-mortein delivery resnlts from the pressure exerted by 
the gases developed in the abdominal cavity, although another explana- 
tion of this unusual occurrence has been suggested (page 47). Again 
the gases developed in the abdomen and intestinal canal, have (it is 
recorded) forced food from the stomach into the oesophagus and 
pharynx, aud even out of the mouth. And, what is perhaps of even 
greater importance, the food thus forced upward has been known to 
find its \vay into the larynx, a result which, if discovered at a post- 
mortem, iniglit give rise to a suspicion that suffocation had been the 
cause of death. 

(ii.) Blood displacements 9 occurring as the result of pressure on the 
heart and large vessels. 

This constitutes another series of effects produced by the generation 
of the gases of putrefaction. After death, the heart and large blood- 
vessels are usually enipty. If any fluid blood remain in them, this is 
certain to be forced either into the superficial capillaries, or into the 
mucous and serous membranes, or into the vessels of the viscera. 
(Cases 33, 34.) 

From this cause a diffused and intense redness of the skin and 
areolar tissue, very different to, and much later in appearing than 
post-mortcm lividities, may often be observed after the cuticle has 
peeled off and putrefaction considerably advanced. 

At times the effects produced by blood displacements have caused 
considerable alarm, owing to the pallid face of a corpse suddenly be- 
coming red and rosy. I have seen this happen to an alarming extent, 
but in the čase to which I am alluding, the original pallor rapidly re- 
turned when f ree exit was given to the gases confined in the thoracic 
and abdominal cavities. (Čase 20.) 

A marked redness of mucous and serous surfaccs from this cause, 
must not be confounded with iuflammatory redness. Besides the 
presence of false membranes, of purulent exudations, and of thickened 
tissues (ali of which ifpresent point to 9 and tfabsent poin t .//•<»/* in- 
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flammation as the cause of the redness), it will be noted that in post- 
viortem redness, the red color is limited to the course of the vessels, 
whilst in inflammatory redness, it is more widely spread. 

The development of gases and the blood displacements consequent 
on the resulting pressure, explain the occurrence of what is known as 
jpost-mortem hemorrhage. Tliis may occur before putrefaction has 
commenced, frora the liquid blood oozing from a wound and af ter- 
ward coagnlating ; but it may, and most of ten docs, occnr af ter pu- 
trefaction is f ully developed, from the cause we aro no\v considering. 
Thus is explained " bleeding af ter death," the origin of many a fabu- 
lous story of people coming to lifo af ter they were supposed to be dead. 
A third effect produced by gaseous distention is : — 
(iii.) Fluid cffusions into cavities. We ha ve traced tlie blood as 
it is forced into the capillaries by the pressure on tlie large vessels. 
The pressure on the overloaded capillaries continues to increase as 
the gases of putrefaction are developed. This constant pressure 
forces the serum (brownish red in color, offensive in odor, uncoagula- 
ble and tinged with blood) into the serous cavities, more especially 
into the plenr© and pericardium. The fluid thus effused after death 
mav be recognized by its being homogeneous, whilst that effused dur- 
ing life as the result of inflammation is usually non-homogeneous, and 
frequently contains pus and false membranes. These after-death ef- 
fusions are said not to be found in cavities lined with mucous mem- 
branes (Orfila and Devergie). With respect to the tiine of their for- 
mation, they rarely occur for some weeks, but never during the first 
week, after death. 

II. The circumstances that modify the order and 
the rapldity of the putrefactive changes In the body. 

(a.) We shall present these modifying conditions as far as possible 
in a tabnlar form under two columns : — 

(i.) The circumstances promoting putrefaction, and (ii.; the circum- 
stances retarding putrefaction. 

(@.) We shall then consider certain modifications of the putrefactive 
process resulting from the burial of a body in eartli, etc. 

(y.) Certain further modifications of the process resulting from the 
submersion of a body in water. 



74 



LEGAL MEDICINE. 



(a.) Tlie circumstcmces re*peetively promoting and retarding jnUtrefac- 

ti(m in a corpse. 



(i.) Circumstances promoting putre- 
faction . 

1. Temperature. Warmth as- 
sists putrefaction by lessening co- 
hesion. The most favorable tein- 
jjerature for putrefaction is be- 
tween 70° and 100° Fahr. (21.1° 
and 37.7° C). Tbus one davs ex- 
posure in summer (75° F. or 24° 
C.) may effect a greater alteration 
tban a wcek's exposure in winter. 
A wann room promotes decoinpo- 
sition. 



2. Moisture promotes the pro- 
cesa of putrefaction by effccting 
actual contact betvveen the air and 
the tissue. The body naturally con- 
tains enough moisture (two-thirds 
its weight) for this purpose, but 
putrefaction is hastened if an excess 
of moisture be present. Such ex- 
cess may be the result of disease (as 
dropsy) or may arise from the pre- 
vious submergence of the body in 
water. Thus the viscera, according 
to the amount of moisture they con- 



(ii.) Circumstances retarding putre- 
faction. 

1. Temperature. Below 32° F. 
(0° C.) and above 212° F. (100° O.) 
putrefaction is entirely arrested. 
Cold prevents decomposition by in- 
tensifving cohesion, and heat by 
eftecting the evaporation of moisture. 
A reinarkable instance of the preser- 
vative po\ver of cold is given by 
Adolph Erman, who states that the 
body of Prince Menschikoff, a favor- 
ite of Peter the Great, exhumed after 
ninety-two years' burial in frozen 
soil, at Peresov (in Siberia), had un- 
dergone hardly any change. (See 
also Quarierly Journal of Science, 
vol. viii. p. 95.) The rapidity of 
putrefaction grows less and less as 
the temperature rises above 100° F. 
(37.8° C), until (as we have said) at 
212° F. it is entirely arrested. 
Bodies buried in hot sand do not 
putrefv, but become mummhled. 
Thus warmth (pcr se) has a tendencj 
to retard putrefaction. It is only so for 
as it is associated with air and mois- 
ture that it promotes it. ( Čase 32. ) 

2. Moiature. If there be sufficient 
water to allow the entire submer- 
gence of the body, putrefaction will 
be retard ed, because access of air is 
thereby prevented. Any circum- 
stance rendering a body unusually 
dry, e.g. t its preservation in a dry 
and warm atmosphere, retards putre- 
faction. 
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tain, decompose at different times 
after death ; the brain (more espe- 
cially if oir gain access to it) and the 
eye putrefying rapidlv, whilst the 
bones, teeth, hair, and nails, decom- 
pose slowly. Speaking generally, 
any cause, or combination of causes, 
rendering the body preternaturally 
moist assists putrefaction. 

3. Air. If blood or flesh be 
placed in a vacuum, its decomposi- 
tion proceeds slowly. Similarly, 
decomposition is slow in atnios- 
pheres of hydrogen, of nitrogen, or 
of carbonic anhvdride, or indeed of 
common air, provided a vapor (such 
as turpentine) be present, capable 
of absorbing oxygen. Air also pro- 
motes decomposition as a carrier to 
the body of the lower forms of or- 
ganic life, which themselves have 
the power to start, or at any rate to 
promote, chemical changes. 

A body putrefies more rapidly 
in air than in water, or after buriaL 
Given similar temperatures, the de- 
gree of putrefaction developed in a 
body during one week's exposure to 
air, will about correspond to that 
developed after submersion for a 
fortnight, or after burial in a deep 
grave for a period of eight weeka 

A naked body putrefies more ra- 
pidly than a clothed one. Decom- 
position will be less rapid in parts 
where the clothes fit tightly (e.g., in 
the feet with the boots on), or if the 
clothes worn be impermeable to air. 

In a leaden coflin, putrefaction 
is slow from the oxygen soon be- 
coming ezhausted. Thus in the 
čase of bodies buried in lead, the 
faces may be reoognizable after the 
lapse of long periods of tirne. 



3. Air. If access of air to a body 
be prevented by any means, such as 
by its enclosure in a close coffin, by 
tightly fitting clothes, or by complete 
immersion in water, putrefaction is 
retarded. 
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4 Combined action of Warmth, 
Moisture, and Air. 

It is important to consider tbe 
action of these jointlj as well as 
separately : — 

Motit air promotes putrefaction. 

Stagnant air promotes putrefac- 
tion. 

A moist cold air in winter, assists 
putrefaction more efficientlj than a 
dry hot air in summer. 

A moist, hot, stagnant air is the 
most favorable atmospheric condi- 
tion for putrefaction. 

Thus of the threo (air, warmth 
and moisture), the presence of 
moisture is a more important 
means of promoting putrefaction, 
than either warmth or air. 

5. Effects of burial. 

Putrefaction is promoted by — 

(a.) The body having been kept 
for a long tirne ezposed to the air 
before interment. Besides the mere 
action of oxygen, insects during ex- 
posure may find their way to the 
corpse and deposit their ova in or 
upon it These, when hatched, ma- 
terially assist putrefaction. 

(/3.) Tho grave being situated in 
low ground (as in a valley), and in 
a damp swampy soiL 



4. Combined adion of Warmth, 
Moisture, and Air. 



(y.) The body being buried 
without clothes or coffin. Thus 
where infants (as not infrequently 
happens) have been merelythrown 
into the ground, and loosely covered 
over with earth, putrefaction is 
rapid. 



Dry air retards putrefaction. 

Air in tnotion retards putrefac- 
tion. 

A dry hot air in summer, retards 
putrefaction more efficiently than a 
moist cold air in winter. 

A dry cold air, in rapid motion, 
is the least favorable atmospherio 
condition for putrefaction. 

The removal of moisture from the 
body by whatever augments evapo- 
ration (as, e.g., by warinth — free at- 
mospheric currents, etc.) constitates 
the most important means of retard- 
ing putrefaction. 

6. Effects of Burial. 

Putrefaction is retarded by — 

(a.) Burial within a short tirne 
after death. 



(/3.) The grave being on high 
ground and in a dry, absorbent soiL 
Thus bodies buried in dry, warm 
sand often become muramified, in 
which condition they resist putrefac- 
tion almost indefinitelv. 

(y.) The body being well wrapped 
in its shroud, and enclosed in a well- 
secured coffin, lead coffins being un- 
doubtedly the most perfect in thia 
respect The oxygen presen t in such 
čase is rapidly exhausted, whilst the 
remaining nitrogen is somewhat anti- 
septic in its action. Oak coffins are 
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(A) Burial in a shalloto grave, 
where the bodyis exposed to con- 
stant variations of temperature. The 
diurnal changes extend to about 
three feet below ground, and the 
monthly, or seasonal changes, to 
nearly six feei Thus putrefaction 
is more rapid when a body is buried 
in six feet (or lesa) of earth than 
when interred in a deep grave. 

(e.) Burial in marl or clay (if 
air have access), or in loose mould, 
or in porous soil impregnated with 
animal and vegetable matters. 

[It is possible under these con- 
ditions, if the ground be not too 
dry, that adipocere may be formed 
when putrefaction is suspended.] 

6. Age and Sex. Childhood. — 
According to Ornla, putrefaction is 
rapid in the female sex. 

7. Cause of Death. Acute ex- 
hausting diseases ( Čase 31 i), such 
as hydrophobia, tvphus, and ty- 
phoid (Čase 31 d) (see " Ouifs Hos- 
pital Reports," Oct, 1863), dropsy 
from organic disease, a diseased 
state of blood (pyeemia), delivery, 
etc., promote putrefaction. 

8. Corpidence. (Čase SI h.) 

9. Certoin Poi&ons. It is said 
•hat putrefaction is rapid after 
death by prussic acid, morphia, and 
narcotic poisons generally (Casper) ; 
also after death from certain animal 
and gaseous poisons, such as CO 



also very durable and efficient, but 
those made of deal or pine soon rot 
and fall to pieces. 

Burial in water delays putrefac- 
tion so far as it prevents access of 
air. Burial in peat delays putre- 
factive changes in a remarkable 
manner. 

(A) Burial in a deep grave. The 
deeper the grave, the more per- 
fect the retardation, because the 
body is placed beyond the daily 
and seasonal changes of tempera- 
ture. At a depth of six feet the 
temperature of the ground is low, 
and fairly uniform. 



(e.) Burial in sand, gravel, or 
chalk. 

[In such cases adipocere is rarely 
formed, unless water nnds its way 
into the grave.] 



6. Age and Sex. Adults and old 
age. — Males are said to decompose 
less rapidly than femalea 

7. Cause of Death. Thus putre- 
faction is delaved after death from 
chronio diseases (Čase 31 c) unless 
they be associated with dropsy. In 
the čase of plethoric persons who 
have died suddenly in good health, 
and after death by asphyxia, putre- 
faction is usually slow in appearing. 

8. Leanness. 

9. Certain Poisons. Arsenic, anti- 
mony (Čase 28), chloride of zine, also 
chloroform, pho^horus, and strych- 
nia, when they are actually the caune 
of death, usually retard decompo- 
sition. 
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and H..S. The bodies of the in- 
touiperate usually putrefy rapidly. 
(Čast* 31 h.) 

[N.B. In this čase the true ques- 
tion, no doubt, is not so mucli the 
action of the poison as, toas the 
patient so exhausted by fatigue or 
jHiin before death, that rigiditij super- 
vened rapidhj f] 



10. Any parts affected by bruises, 
fractures, or wounds, putrefv rapid- 
ly {Čase 31 a b efg.) Sueh por- 
tiona of the bodv look worse a few 
hours aftcr, than before death. Pu- 
trcfaction is speciallv rapid in parts 
that have been subjected to surgi- 
oal operation. 



In arsenical poisoning, putrefac- 
tion ordinarily commences as usual, 
but seems to stop after it bas com- 
menced. Then a procesa very simi- 
lar to muminification begins, 

After death by sulphuric and 
other mineral acids, putrefaction ap- 
pears to be retarded, possibly from 
the acid preventing the formation of 
ammonia, or conibining with it 
soon as formed. 



11. TAme. Lime, if freely applied 
to a dead body, may retard putrefac- 
tion by preventing access of air. In 
smaller qimntities, however, it acts 
both as a deodorizer and antiseptic. 
The attempts, notuncommonly mode, 
to destrov a body by covering it with 
lime, usually on the contrary succeed 
in preserving it (Cases 29, 30.) In 
tanning skins, the application of lime 
is adopted for the purpose of remov- 
ing tlie fat and separating the hair. 
Possibly a little external softening 
of the cuticle may be thereby ef- 
fected, but no change results so far 
as the tissucs generallv are con- 
cerned, the fact being that lime pre- 
vents putrefaction (and even arresta 
its progress, if already started) by 
changing the skin into a hard and 
dry substance. 

12. The mineral acids. By sueh 
means putrefaction is retarded by the 
destruetion of the tissues. (Čase 30.) 

13. Various antisepties. 
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(£.) Certainfurther modifications of the ptdrefadive process residt- 
ingfrom earth buriai in coffins. — For tho most part, the changes that 
take plače in a coffin, are similar, except that they are slower, to what 
would occnr if the body were exposed to the air. We havo already 
stated many of the conditions that modify the progress of putref action 
after interment (p. 77) — viz., tlie character of the coffin and of the soil 
— the depth of tlie grave — the tirno that has elapsed before buriai — 
the cause of death, ctc. Considering aH the facts, it is scarcely within 
tlie power of the medical jurist to fix a definito period of death or 
tirne of buriai, from the mere appearance of an exhumed body. Even 
under apparently identical circumstances the most variable resnlts have 
been observed. Taylor records a čase \vhere, after 34 years' interment, 
an entire and perfect skeleton was discovered, surrounded by traces 
both of shroud and coffin, \vhilst in an adjoining grave, ali that re- 
mained of a body that had been undergronud for 25 vears, were the 
long bones and the base of the sknll. In Čase 37 tho body was found 
well preserved after six years' buriai, and in Čase 43 we have a re- 
markable illustrdtion of preservation after 30 years* interment. 

We are indebted to Orfila, and some other observers, for certain 
general facts bearing on this subject worth recording : — 

After periods, vary ing from afeio monihs to one aivd arhalf or two 
years, it will usually be found that the sof t tissues of a body buried 
in a coffin becomo dry and brown, and the limbs and face covered 
with a sof t white f ungus. About this tirne, (although I have seen this 
condition on more than one occasion after less than two months' bur- 
iai,) hard \vhite crystalline deposits of phosphate of lime form on the 
surface of the soft organs. If these crystals occur on tho mucous 
membrane of the stomach (a not unusual position), they might pos- 
8ibly bc mistaken for tlie effects of poison. In the čase (Čase 38) of 
two children that had been poisoned with arsenic, and exhumed after 
se ven months' buriai, the faces were found well preserved, excepting 
the soft parts of the noše. The genitals were converted in to adipocere. 

After a period offour yearSj the viscera become so mixed together 
that it is difficult, if not impossible, to recognize or to distinguish 
them. 

After eight years* buriai (čase of Peter Mawer, cxhumed at Bos- 
ton, 1862), Dr. Tavlor found a body in fragmcnts, the soft parts being 
ioosely adherent to the bones, and covered with a white, fibrous, offen- 
sive-smelling substance. Tlie features were entirelv destroved, and 
the bones of a dark color. [The body in this čase had been buried in 
a dainp grave, and the coffin had water in it, which contained animal 
matter, together with ammonic sulphate and phosphate.] M 



80 LEGAL MEDICINE. 

At later peri ods the soft parts, as a rule, entirely disappear. If a 
body has been buried in a very dry soil, portions may be found brown 
and iiiiiminiiied, in \vhich condition thcy remain unchanged for a long 
tinic. In course of tirne the bones beconic disarticulated. At a stili 
later period, the lortg bones onlv remain, the short flat bones, the base 
of the skull, and the vertebroe crumbling to a white powder. 

Thus in Briand'8 čase (Čase 60) the body after eleven years' inter- 
ment was found reduced to a skeleton. The third to the sixth cervi- 
cal vertebrse, ho\vever, wero surrounded by the remains of a cord, that 
had no doubt been criminally used to destrov life. The length and 
color of the hair, the stato of the tceth, and the form and length of 
the bones, \vere recognizable. (Tliis subjeet will be further diseuseed 
under Identity.) 

The teeth, bones and hair are the most indestruetible parts of the 
body. Thesc may be found in perfect preservation after many year8' 
burial, and possibly throvv light on the age, sex and identity of the 
person. ITnlcss, hovvcver, the bodv has been buried in lead, or the con- 
ditions havc been favorable to the f ormation of adipocere, it is not likely 
that any of the soft parts \vill remain after the lapse of nine or ten years. 

There is little qucstion that ehildren'8 bones dccay more rapidly 
than those of adults, moro espccially if they be buried (as they often 
are) in superficial graves. Thus, in Čase 67, a child's body (cet. 8) was 
completely decomposed after sixteen months' burial — the hair, lovrer 
jaw, and certain articles of dress constituting the only means by which 
identification of the remains could be established. 

The aetion resulting f rom prolonged hurial in pcat bogs is remark- 
ablc. (Cane 47.) Similar in many respects to burial in peat is Čase 
48, where a body was recovered after long intennent in a turf bank at 
a depth of about ten feet. The remarkable preservative and antisep- 
tic propertics of the peat are strikingly illustrated in these cases, sueh 
aetion being no doubt dne to the presence of tannic acid or of some 
body resembling it. But the most striking result recorded is the dis- 
appearanee of the earthv niatter of the bones. Thus in Čase 47 no 
bone of any kind was found, and in Čase 48 ali the phosphate of lune 
had disappearcd, so that the bones had entirely lost thcir solidity. It 
is clear, therefore, that peaty \vater mnst have some specially solvent 
aetion on bone. "VVhether, as has been suggested ("Zancet" July 5, 
1873, p. 28), this is dne to the f ree nitric acid said to be found in moss 
water, or to ulmic acid generated by the decomposition of vegetable 
fibre, or whether it be that whilst the peat preserves the skin and flesh 
the bones decay as usual by tirne, it is not eaj^y to say. 

(/) Tliere are certain special modifications of putrefactive deeom- 
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position, that require study in the čase of bodies submerged in water* 
The putref action of a body is far less rapid in water, if completely 
submerged, than it is in air, because of the lower temperature of the 
water and the exclusion of oxygen. A week's exposure to air is in 
this respect about equal to a fortnightfs submersion. But the rapidity 
of decomposition in water varies. Putref action is fairly rapid when 
the water has a temperature of from 64° to 68° F. (17.8° to 20° C). 
In stagnant water, again, putrefaction is more active than it is in run- 
ning water, whilst in shallow water (the heating power of the sun's 
rays being expended on the 6uperficial layers), putrefaction is more 
rapid than in deep water. A body inay be fonnd fairly well preserved, 
after eighteen months' burial in deep water. Further, putrefaction 
would be retarded if the body became coated with mud, a condition 
which after prolonged submersion frequently occurs. (Cases 36 and 
39.) In cesspools, putrefaction is as a rule retarded, because the con- 
ditions are such as to favor the formation of adipocere. 

If a body be recovered from the water, after eight or twelve days' 
submersion in snmmer, or after a stili longer period in winter, the 
probability is that no very distinct signs of decomposition will be ap- 
parent. But if it be now exposed for a f ew honrs only to the air, very 
rapid decomposition ensnes. So rapid indeed is the putrefaction of a 
body after its recovery, that twenty-four hours' exposure may then 
effect infinitely moro marked putrefactive changes, than would have 
resulted from a fortnight's longer submersion. The face rapidly be- 
comes bloated and black, rendering identification well-nigh impo6sible. 
(Cases 35, 44.) (See also Čase 36, where the face was well preserved 
after 29 days' submersion.) 

It is important to note that a bruise or contusion produced dnring 
life, might not be apparent in the čase of a dead body when first re- 
covered after some days' submersion. After a very few hours' expos- 
ure to air, however, the bruise would probably manifest itself witlx 
even a somewhat exaggerated severity, owing to the specially rapidl 
changes of color certain to result under such cireumstances. 

About the twelfth day of submersion in suminer, a change of color 
commences. This is first observed on the ears and temples, then on 
tlie face, from which it spreads to the neek. It appears afterward on 
the shoulders, chest, and abdomen, and lastly on the legs. This order 
of putrefaction is, in the main, agreed to by Casper, Briand, and Kanz- 
ler, and, it will be observed, is almoet the inverse order of parts 
affected by putrefaction in bodies exposed to air. Thus — 

Order of parts affected hy putref action in air : Abdomen, genitals, ^ 

breast, face, neck, superior and inferior extremities. ^P 

Vol. L— 6 
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Orfler oftheparts affected hy putrefaction in aoater: Face, neck, 
breast, abdonien, lege. 

Casper even statcs that thc ordcr in which the various parts ex- 
hibit color-changes, affords strong evidence either in favor of, or 
against death by drowning ; but I bave reason to believe tbat this in- 
verse order of putrefaction in water and in air occnrs equally, whether 
tbe body be submerged alive or dead. I agree with Ogston, moreover, 
in his statement tbat occasionally (altbougb rarelv) tbe color-changes 
in submerged bodies comraence on tbe abdonien. 

Tbe gases of putrefaction are equally developed in water as in air. 
Thus tbe body af ter a sbort tirne (as we bave already mentioned) be- 
comes buoyant, very little gas indeed being necessary to make it rise. 
A sbort tirne after it bas risen to tbe surface tbe gas escapes, and the 
body sinks, rising a second tiine when a snfficiency of fresb gas bas 
fornied. 

As regards tbe position in wbich tbe body floats, it will be noted 
tbat either tbe back or the abdomen (and in tbe čase of females it is in- 
variably the latter) seems lif ted above the water, wbilst the head and 
the extremities invariably reraain below the surface. 

The appearances presented by the body at different periods after 
snbniersion, bave bcen stated by Devergic as follows ("Annale* 
cCILjgiene," Vol. II., p. ICO ; Vol. V., p. 429 ; Vol. VI., p. 209) :— 

First four orjive days. — Little change. Post-mortem rigidity may per- 
sist to tbe fourth day in some cases, particularly if tbe water be cold. 

Fourth orfifth day. — Tbe skin of the bali of tbe tbumb and little finger, 
and the lateral surfaces of the fingers begin to whiten. On the sixth or 
eighth day this extends to the palms of the hands, and the soles of the 
feet. The skin of the face will appear softened, and of a more laded wbite 
than the rest of the body. 

Fifteenth day. — The face is slightly swollen and red. A greenish spot 
begins to form on the skin of the mid-sternum. The hands and feet are 
quite white, except the dorsum or the latter, and the skin of the palms ap- 
pears wrinkled. The subcutaneous cellular tissuo of the thorax is reddisb, 
and the upper part of the cortical substance of the brain of a green tint. 

At one month. — The face is reddish brown, the evelids and lips green 
and swollen, and the neck slightly green. A brown spot, with green areola, 
about six inches in diameter, occupies the upper and middle part of the 
sternum. The skin is very wrinkled, but the hair and nails are stili ad- 
hereni The scrotum and penis are now much distended by gas, so that 
from this cause the latter is sometimes erect. The lungs become very 
emphvsematous, and overlap the heari (In Čase 36, the absence of turne- 
faction after twenty-nine days is recorded.) 
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About the sixth or the seventh week. — The neck and thorax beoome very 
green, and the cuticle at the wrists begins to separate. 

Al two months. — The body is covered with slime, which penetrates 
through the clothea The face will appear enormously swollen and brown, • 
and the lips parted, so as to expose the teeth. The skin on the middle of 
the abdomen, as well as that on the arms, forearms, thighs, and lega, re- 
mains in a natural state, thus contrasting with the phenomena of putrefac- 
tion as it occurs in air, where the abdomen is the first part to exhibit 
change. The skin, with the nails attached, now begins to come off, like a 
glove, from the hands and feet ; the hair falls oflf, or can easily be de- 
tached. The veins are almost completely empty of blood, and fiUed with 
gas. If at the moment of death the right cavities of the heart were gorged 
with blood, the interoal surface of the right ventricle will now appear of a 
jet black color. Devergie insists strongly on thia • 

A t two and a half months. — The green color of the skin eztends to the 
arms, forearms, and lega The nails are qnite detached from the hands 
and feet. Some adipocere will be formed on the cheeks, chin, breasts, arm- 
pits, and internal parts of the thighs [see before, pp. 19-26]. The abdo- 
men will be "greatly distended by the gases of putrefaction. As yet the 
muscles are not much altered in color. 

At three and a half months. — The scalp, evelids, and noše are so de- 
strojed as to render recognition, or determination of age, dimcult or im- 
possible from mere inspection. The skin of the breast is generally of a 
greemsh brown, and the centre of the abdomen of an opaline appearance, 
studded with small ulcerations. Larger erosions are found on other parts 
of the body. The hands and feet are quite bare of skin. The lungs no 
longer fill the thoras, but leave a space between them and the pleura cos- 
talis filled with reddish serum. 

Atfour and a half months. — The face and scalp are so destroyed as to 
leave the skull bare. The remains of the face, neck, and interior parts of 
the thighs are entirely converted into adipocere, and small eminences, indi- 
cating the commencement of calcareous incrustation, will be observed on 
the prominent parta The brain presents traces of adipocere on its an- 
terior portiona 

Af ter prolonged submersion the skin becomes blue, green, and 
black. As putrefaction advancee the muscles become soft and discol- 
ored, certain parts suffering conversion into adipocere. In course of 
tirne the soft parts of the body are washed away from the bones, and 
the adipoceratous portions get broken off. Finally, the skeleton sepa- 
rates. {Čase 39.) 

In one čase, where a body was drovmed in a cesspool (Čase 66*), 
its complete rednction to a skeleton, after eight or nine months, is re- 
corded. This most unusual result is to be accountod for by the influ- 
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ence of the putrescent animal surroundiugs, wbich in this cue had 
fuiled to effect the conversion of the body into adipocere, a result 
which, under such conditions, might have been expected. 

llavingconsidered thechanges resulting f roin putref action, and the 
tirne occupied by these changes under varying conditions, we are now 
led to consider the follovving important question : — 

lil. How far can the medica I jurlst, from the ex- 
ternai inspection of a body f form an opinion as to the 
length of tirne that a person has been dead ? 

This question may bc asked : — 

(1.) In a čase wherc the body of a ehild has been discovered, in 
order if possible to connect its birth (as proof of identity) witli the 
deliverjr of a woman suspected of being the rnotber. 

(2.) If the body of an adult be found under circumstances suggee- 
tive of homicide, the opinion of the medica! jurist may be songht as to 
tlio probable tirne of death, to connect the crime, if possible, with some 
person or another suspected of being concerned in the murder. 

In the earlier post-mortem stages, a fairly accurate opinion maj, 
under certain circumstances, be formcd of the period that has elapsed 
since death. As a role putrefaction cotnmences by a green discolora- 
tion of the abdomcn about the thlrd day aftcr death. At the same 
tirne it mnst bc remembered that this discoloration may occur earlier 
than this (Čase 33) as well as latcr (Čase 32), j ust as rigidity may, on 
the one hand, sct in rapidly (as, e.<j. y in cascs of extreme prostration), 
and on the othcr hand be very late in appcaring, as Bro\vn-Sequard 
has sho\m to be the čase af ter decapitation. 

In the later stages af ter death, \vc agree with Orfila that it is " nt- 
terly bevond the power of man " to give a decided, or indced any 
opinion of value as to the tirne of death, even with a full knowledge 
of the circumstances of the čase. Čase 35 shows the difficulty and 
danger of attempting that \vhich the present statc of our knowledge 
does not justify. Cases 49 and 50 are excellent illustrations of liow 
very different may be the results of decomposition under practicallv 
identical conditions. In Čase 50 the results recorded are precisely 
opposite to frhat we should have expected. TVe l^epeat, it is evident 
that the coinmencenient of putrefaction af ter death may vary within 
the widest possible limits. This subject has more than once proved of 
grcat medico-legal importance. Thus in Čase 32, the question arose, 
Was the absence of putrefaction in the bodv consistent with the per- 
son having met his death six davs previously ? If it was not, there 
was an absence of any evidence of value to connect the prisoner 
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(Desha) with the murder ; if it was, then the evidence against the 
prisoner was strong. Again, in Čase 33 many important questions 
turned on the tirne of death, which could only be jndged by the extent 
to which putrefaction had advanced. * Much medico-legal controversy 
is reported to have occurred in this čase, one side Btating that the de- 
composed face, protruded eyes, swollen lips, projected tongue, the 
frothy liquid issuing from, and the larvae about, the mouth, the gener- 
ally discolored 6tate of body, etc, indicated that the person had been 
dead f or at least f our or five days, whilst others held (and amongst 
them Dr. Geoghegan) that such changes were not inconsistent with 
far more recent death. Admitting the exceptional nature of such a 
čase, our own experience proves that a few hours may suffice to pro- 
duce ali the effects recorded, and that the medical juriat is not justified 
in fixing a definito tirne of death merely from putrefactive changes. 
Similarly in Čase 34 the rapidity of the after-death changes was un- 
doubtedly exceptional, but the medical jurist has to consider in ali 
such cases the possibility of exceptional occurrences. Hence whilst 
etating what might be expected under like conditions, dogmatism in 
such inatters is in the highest degree dangerous, cases proving incon- 
testably that putrefaction is not to be relied upon as a positive indica- 
tion of the tirne that a body has been dead. 

In advanced stages of decomposition, an opinion of value may un- 
doubtedly be formed as to the nature of wounds and injuries involving 
want of continuity. With these putrefaction will not materially inter- 
fere. On the other hand, mere bruises or superficial marks of vio- 
lence (such as the mark of a cord round the neck) will probably be 
obliterated as putrefaction progresses, or, if recognizable, will scarcely 
furnish definite evidence as to their nature or cause. (Čase 33.) Mis- 
takes in such cases are recorded, and preach čare. 

One f urther point is suggested in cases'of exhumation : that is, not 
to mistake injuries (say fraetures of bones) caused by the pick and 
spade of the grave-digger or navvy, for marks of violence inflieted 
dnring life. (Čase 41.) 

Regarding the order in which the external phenomena of putrefac- 
tion occur in bodies exposed to the air or buried, we cannot do better 
than quote, with such alterations as experience suggests, the rules laid 
down by Casper. They are to be regarded as average resvUs only : — 

Twenty-four to 8eventy4wo hours a/ter death. — A light green color, visi- 
ble about the centre of the abdomen. The eyeballa soft, jielding to ex- 
ternal pressure. 

Three to five days a/ter death. — The green color of the abdomen becomes 
intensified and general, spreading, if the body be ezpoeed to the air or 
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buried in the ground, in the following order : — Genitals, breast, face, neck, 
superior and inferior extremitie& 

[If subinerged in \vater tho following order is usual, and as regarda 
tirne appears later tban in tlie čase of air — Face, neck, shoulders, 
sternum, abdomen, legs.] 

Eight to ten days afler death. — The color becomes more intense, the face 
and neck presenting a shade of reddish green. The ramifications of the 
eubcutaneous veins on the neck, breasts and limbs, become very apparent. 
The patches congregate. Gases begin to be developed in, and to distend 
the abdomen and hollow organa, and to form under the skin in the sub- 
mncous and intermuscular tissues. The cornea falls in and becomes con- 
cave. The sphincter ani relaxes. The nails remain firm. 

Fourteen to tioenty~one days a/ter death. — The color over the whole body 
becomes intenselj green, with brownish red or browniah black patches. 
The body generallv is bloated, and appears big from the development of 
gases in the abdomen, thorai and scrotum, and also in the cellular tissue 
of the body generally. The swollen condition of the eyelids, lips, noše and 
cheeks is usually of such extent as to obliterate the f eatures and to destroy 
the identitj of the body. The epidermis pcels oflf in patches, whilst in 
certain parts (more particnlarly over the feet) it will be raised in blisters 
filled ynih a red or greenish fluid, the cuticle underneath frequently ap- 
pearing blanched. The color of the iris is losi Tho nails easily separate. 
The hair is loose. 

Thefourth to the sixth month afler death, — The thorax and abdomen 
burst, and the sutures of the skull give way from the development of gases 
ivithin. The viscera appear pulpy, or perhaps disappear (melt away), 
leaving the bones exposed (colliquative putrefactiou). The bones of the 
extremities separate at the joints. 

At an advanced stage the soft parts gradnally disappear. 

Another qnestion arises here : Maj/ putrefaction commence in a 
hody before death f Partial putrefaction undoubtedly may, but not 
general putrefaction. A peculiar condition of luminosity of breath, 
and also of the face and other parts of the body (Cases 24, 25, 26) lias 
been urged in proof that general putrefaction may happen. But so 
far as luminosity is concerned (a property that may be stndied better, 
because seen oftener, in fish), it is certain that not only does it not re- 
sult from putrefaction, but that it ceases (if present) immediately that 
putrefaction commences. 

Ccpe 27 is difficult of explanation. Possibly, however, there is 
some error as to the precise source of the phosphorescence. Of course 
fee putrefaction of a portion of the body may occur during life, gaa- 
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grene being such a condition. But #iis is vastly different to a general 
putref action of the whole body. 

IV. The Changes In the Tlssues and Viscera result- 
ing from putref action : in other words — Internal effects revealed 
by a po8t-mortem. 

The alterations prodnced in the tissues and viscera by putref action, 
are practically two, viz., softening and discoloration. 

The various internal organa are affected by putref action in very 
different degrees, depending on the difference of their structure, the 
different quantities of blood they contain, and the ease or otherwise 
with which air can gain access to them. 

But both discoloration (congestion) and tissue-softening are also 
found as morbid conditions. It is important, therefore, to note how 
far it is possible to distinguish between congestion and softening oc- 
curring as the result of disease, and similar appearances arising from 
putref action. The f ollowing points are worthy of note : — 

The discolorations of putref action are most marked (like cxternal 
hypostases) in the lowest and most dependent parts of the organ, 
whilst the congestions of life are scarcely dctermined by position. 
Further, the putrefactivo changes in one viscus inay, by contact, pro- 
mote putrefactive changes in an adjoining viscus. This communica- 
tion of color-change from viscus to viscus at the precise 6pot where 
they touch, is at aH times stronglj suggestive of pntrefaction. 

Cadaveric softening generali/ affects an entire viscus, whilst the 
degree of softening in the several viscera, or in different portions of 
the same viscus, will greatljr depend on the density of the viscus, or 
on the part of the viscus affected. Further, in putrefactive softening 
no adhesions of the organ to the walls of its cavity will occur, nor urili 
pus be found infiltrated through the tissnes. In inflammatory soften- 
ing, on the contrary, it is rare for an entire viscus to be affected, the 
softening being, as a rule, partial and limited. Further, either adhe- 
sions or effusions of serum into cavities, or infiltrations of pus, are 
almost certain to be found in cases where the redness is the result of 
disease. 

We may now consider the putrefactive changes in the various inter- 
nal organs, stating them, as nearly as possible, in the order of tirne in 
which the viscera are severally attacked. Speaking generally, the 
vvindpipe and brain yield first, and the heart, lungs, and artenes last 

(A.) Organ* andparts that putref y rapidly. 
1. Larynx and Trachea. — These are the first internal parts of the 



S 3 LEGAL MEDI0I2OC. 

bodj that b1iow the effects of piijrefaction, probably because thej are 
the most ready of access to air. In from three to five daya aftar death 
in suimner, and in from six to cight days in winter, the larynx, and 
top part of tho mucous membrane of the trachea assume a brownish- 
red or olive-green color. Čare niust be taken not to confoand these 
discolorations (for the diagnosis is not always easj) with the resulte of 
larvngitis, or of death by drowning or suffocation. 

2. T/te Jirahi of Infanis. — The causes of carly putrescence in the 
brains of infants and of young children, aro twofpld: (1) the easj 
access of air through the f ontanclles ; and (2) tho sof t and pulpy con- 
dition of the brain normallv. [Ilence the advlt brain putrefies mnch 
lcss rapidly than the brains of young children.] Whilst other parts 
are f resh, and oven the abdomcn untainted, the infant brain maj be- 
come of a rose-red color, and 6ufficiently liquid to ilow out of the fikull, 
so 60on as the bones of the cranium are removed. (Čase 38.) 

If the cranium be entirc, the putrefactive gases niay, by their press- 
ure, force the pulpy brain substanco along the cerebral and internal 
jugular veins, whereby a condition may result closely simulating phle- 
bitis. The rapid post-mortem changes that the brains of children nn- 
dergo, of ten rcnder post-mortem cxaminations, in the čase of infants, 
unsatisfactory as a means of dctermining the precise cause of death. 

Given discolorations of the membranes of the brain, or even of the 
brain tissne, pathologists are f airly agreed that it is practically impoe- 
sible to state with any absolute certainty whether snch discolorations 
are due to inflammation or are dcpendent on post-mortem changes. 

It is said that in inflammatorj softening, exudation corpuscles (not 
present in cadavcric softening) may be observed in the brain substance 
under the microseope. 

3. Stomach. — In times rarying from three to eight days [4 to 6, 
(Casper)], irregular and cireumseribed patehes of reddish-brown or 
purple, or black discolorations may be observed. These patehes are of 
very varied size and shape, and are usually 6urrounded by dark-colored 
venous branehes, that seem to wind around and about the diseolored 
portions. These patehes usually occur first of aH on the posterior wall 
of the stomach, the pre-existing post-mortem lividities being the centre 
of the putrescent changes. In a very short tirne, however, the change 
becomes general, from the coalescence of the patehes. With thia 
change of color the stomach becomes sof t to touch, and in some cases 
exceedingly friable. 

It is important to consider with what normal or abnormal condi- 
tions these putrefactive color-changes in the stomach may be con« 
f ounded : — 
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(«.) Certain articl-es offood. — The ingestion of a dark-colored port, 
or of highly colored fruita (such as black currants, etc.), or of certain 
medicines (such as iron, or a strong infusion of the Papaver Rheeas 
(Cfiristison), etc.,) shortlj before death, may stain the stomach of vari- 
ous tints likely to provo deceptive. 

(0). Certain Inflammatory Diseases (such as catarrh of the stom- 
ach, etc). 

(y.) Rednem incident to digestion. — If, at tlie time of death, diges- 
tion be proceeding actively, more especially if the quantity of food in 
the stomach be sraall in quantity, considerable redness of the mucous 
membrane may be present. 

But there is another condition worthy of note, which long ago at- 
tracted the attention of John Hunter, viz., what is called Post-mortem 
Digestion (or solution) of the stomach. John Hunter describes this 
6tate as follows : — 

He say8 : " There are very few dead bodies in which the stomach at 
its great end is not in some degree digested ; and one who is acquainted 
with dissections can easily trace these gradations. To be sensible of 
this effect nothing more is necessary than to compare the inner surface 
of the great end of the stomach with any other part of its inner sur- 
face. The sound portions will appear soft, spongy, and granulated, 
and withont distinct blood-vessels, opaque and thick, while the other 
parts will appear smooth, thin, and more transparent, and the vessels 
Avill be seen ramifying in its substance. Upon squeezing the blood which 
these vessels contain from the larger branches to the smaller, it will be 
found to pasa out at the digested end of the vessels, and to appear jikr 
drops on the inner surface " (Hunter' 8 Animal Economy" Owen's edi- 
tion, p. 119). If this post-mortem digestion has been active, the stomach 
may be found perforated, and the contents to have escaped. Dr. Fen- 
wick (" Morbid States ofthe Stomach and Duodenum? pp. 42-47) has 
discnssed this eubject with some detail. This condition of post-mortem 
solution is most apparent in persons killed suddenly (e.g. y by lightning) 
whilst digestion is going on, also in cases of phthisis, in diseases ac- 
companied by acid djspepsia, and af ter death from cerebral disease. 
It occurs more f requently in warm than in cold wcather. 

(d.) The effects ofalcoJicl. — If brandy or other powerful stimulants 
be taken j ust before deatli, a slight reddeningof the mucous membrane 
of the stomach is commonly observed at the post-mortem. It is curi- 
ous, however, that, in some cases, af ter death from alcoholism (acute 
and chronic), the stomach when firet opened is exceedingly pale, but 
becomes intensely red after a short exposure, so as to give the appear« 
ance of active inflammation. 
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(«.) The action of irritaitf, poisons. 

(f.) The effects ofhanging and drovming. 

(tj.) There are certain other post-mortein conditions of the stomach 
that might mislead as to their cause. Of these the changes produced 
in the blood-coloring matter by the gases developed as the resiilt of 
putrefaction, and tlie transndation after death of tlie coutenta of the 
gall-bladder into or upon the stomach, are illustrations. 

In putrefaction aH the coats of the stomach (muscular and mucous) 
equally undergo softening and change of color. This being so, tho 
peeling off or separation of tlie mucous coat from the muscular, as s 
result of putrefaction, is of rare occurrence. Casper says he has never 
observed it take plače ; but, although I admit it to be infrajuent, I 
certainly have witnessed such a separation, even in the very earljr 
stages of putrefaction. In other forms of discoloration (as, for exam- 
ple, that arising from irritant poisons) it is the mucous membrane 
which is more particularlv, if it bo not the only part, affected. 

And this practical conclusion arises from what has been stated, 
viz. : that post-mortem discolorations of the stomach, considering the 
inany chances of eri'or, are scarcely to be regarded,^/* se y as of inuch 
importance in proof of the administration of an irritant poison. 

But in cases of poisoning there are other conditions of the stomach 
to be considered besides mere redness. Thus arsenic acts commonly 
(but by no means nccessarily) as a preservative agent, so that, in a čase 
of arsenical poisoning, a fairly accurate opinion may sometimes be 
formed as to the condition of the mucous membrane after the lapse of 
even three or four weeks. Again, there are cases \vhere the post- 
mortem appearances of the 6tomach at very advanced periods after 
death (e.g., in the čase of the strictly corrosive poisons) are definite and 
distinct. Further, important conditions are sometimes superadded to 
discolorations and softening, such as finding a deposit on the mucous 
membrane of the stomach of reduced mercury, or of particles of white 
arsenic, or of an arsenical sulphide. Ilence, whilst caution is necessary 
in forming an opinion of poisoning on mere color-change, it must be 
remembered that the post-mortem examination of the stomach, even 
at very distant perkxl8 after death (omitting altogether for the mo- 
ment the results of chemical analysis) may fumish evidence of poi- 
soning of the greatest possible value. And, lastly, it is to be remem- 
bered that putrefaction in manv cases helps, rather than interferes with 
the toxicologist in kis search for poisons. 

4. The Inicatines. — The putref aetive changes that take plače in the 
intestines are similar to, but later in their appcarence than those de- 
seribed as occurring in the stomach. The peculiarities of post-mor- 
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tem lividities in the intestines have been alreadj described. (See 

p. 81.) 

5. The Spleen. — Sometimes this organ putrefies very soon af ter 

death, and sometimes very late. 

6. Omentum and Mesentery. 

7. Lvoer. — The livers of children putrefj considerablj sooner af ter 
death than those of adults. Commencing with a green discoloration 
on the convex surface, the color rapidly sprcads over the whole viscus, 
nntil at last it becomes almost black. (Čase 34.) The gall-bladder 
putrefies at a much later af ter-death period than the liver. 

8. Brain of Adults. — Collapse, with change of color in the adult 
brain, usually commences in the gre/ matter at the base of the cere- 
brum, and spreads upward. The brain becomes soft in f rom two to 
three weeks after death, unless air finds access to it through a fracture 
of the skull, when the change is more rapid. Under ordinary conditions 
6ome months elapse before the adult brain becomes actually pulpy. 

(B.) Organ* andparts thatjndrefy slowly. 

1. The Heart. — The heart may be found flat, empty of blood, but 
stili fresh and surrounded by its dried pericardium, long after ad- 
vanced putrefaction has affected the parts and viscera already described. 
(Čase 38.) 

2. The Lungs. — The time when putrefaction commences in the 
lungs is far moreVariable than in the čase of the heart. It is true 
that putref active changes may occnr in the lungs very soon after death 
(Čase 38), but as a rule these organs resist putref action for a long tirne. 
This fact is important in considering the value of the hydrostatic 
test as a proof of respiration, putrefaction being one of the difficulties 
that occur to its use. When putrefaction commences in the lungs, iso- 
lated bulice, varying in size from a millet seed upward, form in va- 
rious parts under the pleurse. These bullae, in the first instance, do 
not effect any change in the general appearance of the lungs, but as 
their number increase, the lungs become soft, of a dark black color, aud 
putrid. 

The lungs may be inflamed (reddened) as the result of disease. 
This condition in such čase will be observed at the post-mortem, no 
matter how soon after death the examination is made. Hepatized tis- 
sue will probably be found, moreover, around the inflamed portions, 
the general mass in some parts being soft, and in others indurated 
and of a liverj consistence. 

3. The kidnet/s. 

4. The Hadder. 
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5. The guttet. — This maj be found firm and unaltered manj 
months af ter death, even when the stomach and intestines have ceaaed 
to exist. 

6. Pancreas. 

7. Diap/tragm. — Sometimes a change of oolor occurs verj ahortlj 
af ter death, but as a rule the diaphragm maj be distinguished after the 
peraon has been dead for at least six months. 

8. The larger blood-vessels. 

9. The uierus. — This organ resists putrefaction longer than anj of 
the other soft parts or viscera of the bodj (Casper). (Cases 51, 52, 53.) 
Dr. Quinnell, of Jhung, confirms this statement bj reporting a post- 
mortem on the bodj of a woman, where decomposition had advaneed 
so far that the bloated skin had bnrst in places and the brain become 
fluid, nevertheless "the womb was as jet free from putrefactive 
changes and perfectlj healthj." (" Indian Mcdical Gazette" Jan. 1, 
1875, p. 4.) As a fact, pregnancj maj alwajs, and therecent expulsion 
of the contents of the uterus may verj frequently, be made out in a 
bodj \vhere decomposition is verj far advaneed, and where no opin- 
ion can be f ormed either as to the cause of the abortion or of the 
death. 

Presenee of vermin. — As pntrefaction advances in bodies exposed 
to the air, vermin make their appearance. (Čase 33.) Thej chieflj 
attack the exposed parts of the bodj, sueh as the face and fingers, and 
leave signs of their ravages, which, as a rule, have dlstinct and well-de- 
fined edges. On the eontrarj, wliere loss of tissue resnlts from putre- 
faction, the edges of the parts are usuallj soft and ill-defined. As 
regards vermin, the possibilitj of their ravages prodneing effects simu- 
lating wounds mnst not be overlooked ; at the same tirne, it must be 
remembered that the existence of sores and wounds on a bodj is likelj 
to be an attraction to worms and maggots. (" Indian Med. Gazette? 
Jan. 1, 1875, p. 4.) 

Lastlj : one or two praetical thoughts snggest themselves : — 
1. We are never justified in refnsing to perforra a post-mortem, 
merelj because of the ptitriditj of a corpse, or of the length of tirne 
that has elapsed since death. Thus in the most decomposed bodj we 
maj usuallj find sufficient data bj which to determine the sex 9 if not 
bj external, at least bj internal observations (Cases 38, 51, 52) ; also 
the age more or less accuratel j, and verj of ten the mode of death (as e.g mj 
in manj cases of poisoning — after death from violence, aneurism, etc.). 
Again, we maj be able to prove or disprove the existence of pregnancy 
from the presence or the absence of fcetal bones (Čase 52). And once 
more, the evidence resulting from the diseoverj of false teeth, rings, 
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various bodj malformations (such as club-foot, etc.), or the remains of 
old injuries (such as fractnre, etc.), inaj prove of the greatest possible 
value in identification. 

Thus in Dr. Harvej's medico-legal retorns (see " Jndian Medical 
Gaeette," Jan. 1, 1875, p. 3), he remarks that " it is rare for anj bodj 
on which a judicial post-mortem kas to be made in India to be quite 
free from decomposition, and verjmanj in whicli the caiiBe of death 
was clearlj made out were greatlj decomposed." The extent of pu- 
trefaction, often urged as an excuse for not making a post-mortein, is, 
sajs Dr. McLeod, invalid, " and tlie careless or superficial or hurried 
examination of human remains, in whatever state presented, is a pal- 
pable dereliction of dutj." Personal inconvenience in this matter 
must give waj to the requirements of law. Admitting that decompo- 
sition maj often render it impossible to saj whether eertain appear- 
ances are the results of wonnds or not, and maj often prevent our 
speaking positivelj as to the cause of death, the f act stili remains that 
eertain evidence of our inabilitj to do so can onlj be given af ter most 
caref ul dissection. As a rule, the obliteration of pathological signs 
does not correspond with the period of maximum ofiFensiveness. (See 
Čase 34*.) 

2. If a bodj be recovered in such a bloated condition that recog- 
nition is rendered impossible, although in the highest degree itnport- 
ant, the featnres maj sometimes be restored to a remarkable extent bj 
immersing the bodj in a satnrated solntion of al um and nitre in alco- 
hol. I am able to speak from praetical experience of the suecess of 
this method, and Dr. Kichardson mentions another čase, occurring to 
Dr. Henrj, of Alta, where some such prooess proved valuable. [" Vir 
ertdjahrss.? Vols. XXV. and XXVI. (Prof. Hofmann, of Vienna), 
" Lancet>" Maj 16, 1863, p. 551, and " Med, Times and GazetU? 
December 9, 1871 (Dr. Richardson).] 

3. Dr. Richardson has suggested the f ollowing as a good disinfeet- 
ant preparation where we are called upon to make a post-mortem on a 
putrid and offensive bodj : — 

Iodine 1 drm. 

Methjlated ether (sp. gr. 0.720) 10 ozs. 

Absolute aleohol 1 oz. 

Sulphuric acid 4 drms. 

JDissohe the iodine in the miooed ether and aleohol) and dowly drop 
the sulphuric acid into the miatore. 

Dr. Richardson explains that the iodine acts as a deodorizer, that 
the sulphuric acid fixes the alkaline products of decomposition, and 
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that tho špirit gives general firmness to the struetures. The liqnid is 
to be poured over the putrid body, when it is rapidlj absorbed and the 
bodv effectually deodorized. Where a suspicion of poisoning exists, 
and it is probable that an analvsis of the viscera and the contenta of 
tlie Btomach will be required, it is unquestionably preferable to avoid 
ali disinfectants, for fcar of introducing difficulties into the chemical 
examination. Stili, if any deodorizer mnst be employed, it is well to 
use 6ome preparation the composition of which is exactly known. 
("Med. Times and Gazette? December 9, 1871, p. 701.) 

Although, as we have said, a post-mortem on a pntrid body is not 
to be shirked because of its condition, nevertheless the medical jnrist 
must be\varc of attempting to prove too much as the result of the ex- 
araination. To recognize features, even af ter treatment, may be, and 
often is, impossible. To differentiate with scientific accuracy between 
disease and post-mortem changes — to decide how long the person has 
been dead — or in the čase of two bodies to determine priority of death, 
are details conceming vrhich the medical jurist, eave in exceptional 
cases, is rarely qualified at advanced post-mortem periods to give defi- 
nite opinions. 

V. The Appearances due to the formatlon of Adlpo- 
cere (Adeps, lard, and cera, wax\ (Saponlfloatlon) : — 

(1.) The Ilt8tory of Adipocere. — Although adipocere is said to 
have bcen known to the aneients, and is mentioned by Lord Bacon, 
this substance attracted little attention till the publication of Four- 
croj^s "MeinGir," to the Royal Academy of Sciences bf Pariš (1789). 
He found that the bodies removed f rom the Cimctiere des Innocents 
in Pariš presented three diflFerent conditions: — (1.) The most ancient 
were simply portions of lK)nes, irregularly dispersed by frequent dis- 
turbance. (2.) In certain bodies the skin, muscles, etc, were dry, hard, 
more or less grey, and mummified. But (3) the most singular state of 
ali was observed in the "fosses communes," where large numbers of 
bodies had been interred in deep pits, one above the ot-her. On open- 
ing many of these, nothing was diseovered but irregnlar masses of a 
soft ductile matter, of a grey-wliite color, resembling common white 
cheese. " It was sometimes nearly white, at others yellowish brown ; 
6ometime8 brittle and drv, but always more or less unctuous or soapy. M 
Since the publication of this Memoir manv researches have been 
made into the formation and constitution of this singular substance 
adipocere, a bodv by no means invariably of the same composition. 

(2.) Constitution and composition of Adipocere. — Adipocere is a 
true ammoniacal soap, that is, a combination of fatty acids (oleic, 
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stearic, and perhaps palmitic acids), with ammonia. As commonly 
found, it bas nrixed with it certain coloring matters and altered or- 
ganic tissues (pure adipocere being 6tructureless), together with the 
various lime, potash, and otber salts found in the animal solids and 
fluids. 

There is, however, an adipocere that has lime and not ammonia 
for its base. Possiblj this maj depend on the nature of the medium 
in which the body is submerged, but whether the lime adipocere be 
formed f rom ammonia adipocere, or is itself a primarj body, is a mat- 
ter of donbt. 

(3.) Formation. — Two things are required to form adipocere : 

(«.) Fatty matter. 

(p.) A nitrogenized body (snch as fibrin), capable, by decompoei- 
tion, of yielding ammonia. 

The ammonia thus formed combines with the fat to form adipo- 
cere. Hence adipocere could not be formed frora pure fat alone, or 
f rom pure fibrin alone. Btit inasmuch as aH fat globules are sur- 
rounded by a nitrogenized investing membrane, and aH parts contain 
more or less fat, practically the whole body is capable of conversion 
into a more or less pure adipocere. 

(4.) The circumstances modif t/ing its formation. 

(«.) Age. — In children and young people where there is much su- 
perficial fat, adipocere is more rapidly formed than in the bodies of 
adiilts. 

(fi.) It forms more readily, and in greater abnndance (as we sliould 
expcct), in fat than in lean bodies. 

(y.) Water. — Complete immersion of the body in running water 
favors its formation. 

(d.) Its formation is especially promoted by burial in an over- 
orotoded churchyard and in cesspool soil (themselves abounding in 
fatty and decomposing nitrogenized matter), and by interment in deep 
grmet, from the probability of the body, under snch circumstances, 
coming into contact with an excess of moisture. 

Adipocere is rarely met with in bodies buried either in sand or 
gravel. 

(5.) The Properties of Adipocere. — Adipocere is a white, or a yel- 
lowish-white, or a brown soapy body. [lime adipocere is commonly 
whiter and harder than ammonia adipocere.] It has an offensive, ran- 
cid odor increased by warming. When perfectly dry, it is white, hard, 
and brittle. 

It has no structnre, but it always occurs in nature more or lesa 
mixed with fragmenta of tissue. 
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It floats on water. It melts at about 200° F. (93.3° C), some sam- 
ples f using a little below, and othera above this temperature. When 
beated strongly on platinam, it melts, the vapor evolved smelling 
6trongly of ammonia, and burning with a bright yellow flame. A 
brown mineral residue (equal to about 5 per cent.) remains after incri- 
neration, and consists of sodic and potaaaic carbouates, sodic chloride, 
pho8phate of lime, and oxide of iron. When distilled, it yields a. 
dense oily acid vapor, a carbonaccous masa remaining in the retort. 
"VVith water, it makes an opaque lathery mixture, having an acid reao- 
tion. It is soluble in alcohol, but is re-precipitated from the špirit 
sol u t ion on the addition of water. It is also soluble in a solution of 
potassic hydrate, a white precipitate being formed when the alkaline 
solution is neutralized with acids. 

Acids generali/ decompose it. Sulphuric acid chars it. A red col- 
ored liquid results on boiling it with strong hydrochloric acid. Heated 
with a caustic alkali, ammonia is evolved. 

Adipocere is a very permanent body. A čase where it was identi- 
fied after seventeen years' burial, is recorded. (" Phil. Med. Ezam." 
April, 1847, p. 267.) 

(6.) The tirne reguiredfor the production of Adipocere. — It is poa- 
sible for the whole bodj (as we have said) to be converted into adipo- 
cere, but the breasts, cheeks, and kidnejs (that is the parts where fat 
abounds), are the first to undergo this change. The muscles suffer 
conversion at later periods. 

Devergie gives one year when the body is covered by water, and 
three years when it is buried in moist earth, as the periods which, nn- 
der ordinary conditions, must elapse before camplete conversion into 
adipocere will be effected. 

But the qucstion arises : — What is the earliest period after death 
at which, under specially favorable conditions, adipocere may be 
formed ? 

Caspcr says that adipocere is not formed to any extent, aceording 
to his experience, under three to four months" submersion in water t 
and six months' burial in moist earth. 

In a famous trial, where much depended on the tirne necessary for 
saponification (Čase 44), the following evidence was tendered : — 

Mr. Dickenson said that he thought that the conversion of a body 
into adipocere pointed to its having been under water for at least six 
\veeks (a statement in which Dr. Bree agreed), but he also stated that 
he had seen a greasy spermaceti appearance in a body after submersion 
for a shorter period. 

Dr. Gibbes stated that he had been able to procure a little adipo- 
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cere, af ter the maceration of a body in water for a month, bat that as 
a rule it required a longer tirne. 

Of recorded cases the f ollowing must be noted : — 

Devergie records the čase of a new-born child having been f ound 
completely adipoceratoos after six weeks' burial in water-closet soil. 

A čase is recorded {Čase 44) of the body of an adult being fouud 
partly adipoceratous after submersion in water for six weeks. 

A čase is recorded where a body bnried in a dry plače (?) was con- 
verted in to adipocere after four months' interuient. {Čase 46.) 

Several cases are recorded of adnlt bodies being fonnd partly adipo- 
ceratous after three to four months' submersion in water. 

A čase is recorded where the genitals of a child were converted 
in to adipocere after seven months' burial in a dry soil. {Čase 38.) 

Casper records a casewhere thebody was one-third adipoceratous after 
thirteen months', and a second after six and three-quarter months' burial. 

Taylor states that he has found the fat of the breasts, etc., adipoce- 
ratous after one year's interment in earth. 

Taylor records the čase of a female buried in a damp grave, in 
which the lower part of the body {t.e., the level to which the water 
had reached) was adipoceratous after fourteen months' interment. 

Many cases are recorded where the change has been almost com- 
plete after two or three years' burial or submersion. {Čase 45.) 

It is evident, theref ore, that partial saponification may be expected 
(the conditions being favorable) after three months' submersion in 
water, and after twelve months' burial in earth. But it must be ad- 
mitted that this and any other rule is to be regarded as elastic, re- 
corded cases shovving the formation of adipocere at very much earlier 
periods under specially favorable conditions. 

Lastlv, it is worth recording that Billroth removed the f mit of an 
extra-uterine pregnancy, perfcctly converted (bones and tissues) into 
adipocere, every part being entire. The woman was believed to have 
been pregnant two vears before the operation was performed. ^BriU 
ish Med. Jaurn.," Dec. 4, 1880, p. 897.) 

VI. — The appearances due to mummlflcatlon. — The 

desiccation and mummification of bodies may be natural. Our dis- 
secting-rooms frequently supply illustrations in old and bloodless sub- 
jects, where the bodies settle down into brown dry masses. Similar 
changes occur in drv, and in senile gangrene. Bodies exposed to a 
dry air and' protected from moisture (as for example when buried in 
hot dry sand, or confined in air-tight metal coffins), are frequently pre- 
served for long periods, aud undergo complete natural desiccation. 
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Ogston records one čase of the body of an infant that appeared per- 
fectly nniiimiified after concealment for one or two years in a dry 
stone wall, and a second čase of a similar kind in the body of a child 
that had been shnt up in a box for three months. In Čase 38, where 
two children had been buried in a dry soil for seven months, partial 
muminification occurred in both cases. Tliis čase is complicated, how- 
ever, by arsenic haviug been found in the bodies. 

As regards the tirne that bodies may remain in thisnatnral state of 
mummification, it is difficult to speak positively. ( u A tanner will last 
you nine year.") But it is certain that a medical jurist would scarcely 
be justified in cxpressing any opinion as to the probable tirne of death 
in the čase of a corpse that had undergone this change. 

Muminification of tJie cord. — At periods varying froni a few 
minutes to two days after the funis has been tied, it begins to shrivel. 
Tliis change is terraed mummification, and is really the deatli of the 
cord. The shrivelling conunences at the ligature, and spreads toward 
the attachment of the cord with the body. Coniplete desiccation 
(when the cord assnmes a flat, brownish, parchmenty, and more or lese 
translucent appearance) is usually coniplete about the tliird day. 

AHificial embalming is a process of exceedingly ancient date. Its 
liistory has been well tuld by Dr. Eichardson. (See * : Med. Tirne* 
and Gazette? 1871, II., pp. 701, 717 and 761, and 1875, L, pp. 1 and 
360.) Very varied wero the processes adopted, and as varied \vcre the 
reasons adduced for the operation. Cases are recorded where for fear 
of premature burial people have requested by will, that they shonld be 
embalmed before burial. Of methods, we give one or two illustrationa. 

(A.) Jlunter'* directions for embalming a body (adopted in the 
čase of the Earl of Moira) were as follovvs: — ("Med. Tirne* and 
Gazette? December 9, 1871, p. 717.) 

(a.) Remove the whole of the abdominal and thoracic viscera and 
the brain in the manner ordinarily adopted at a post-mortem. 

(j3.) After wiping out the various cavities with a cloth, wash theni 
thoronghlv with cold lime water. This done, the entire body is to be 
immersed in rectified špirit. 

(y.) The intestines and bladder, after they have been emptied of 
their contents, are to be immersed first in lime water, and then in 
špirit. In the čase of the other viscera, the blood is first of aH to be 
well squeezed ont, and Friai^s balsam freely applied. After this aH 
the parts are to be thoroughly covered with " spices." [A mixture of 
coarsely powdered cloves, nutmeg, cinnamon, pepper, frankincense, 
myrrh and alum.] 
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(6\) A bed of spices haviiig been prepared in the abdominal cavitv, 
the viscera are to be returned, and the belly, cramuied with spices, 
secured with waxed twine. 

(*.) The lungs are to be treated in a siniiliar maiiner with Friar s 
balsam and spices, and the thoracic arteries and veins, etc., plugged 
with spices. The lungs are then to be replaced in the thorax, which 
after being well crannned with spices, is to be secured in a similar 
nianner to the abdomen. 

(J.) Tlie heart is to be emptied as far as possible of its blood, and 
saturated with Friar'8 balsam. It is then to be stuffed with spices, 
and tinally preserved in an urn, which is also to be packed witli spices 
and hermetically sealed. 

(tj.) The brain is also to be treated with Friar s balsam and spices, 
and returned to its cavity, well packed in spices, and secured as usual. 

(0.) The mouth, throat, and nostrils are to be packed with spices 
wetted with Friai^s balsam. 

(i.) The whole body having been sewn up and well secured, is to 
be washed with lime water. When dry, each member separately is 
first of ali to be rolled in a waxed cloth, and linally the whole body 
enveloped in one large waxed cloth. 

(B.) Iticha/rdnorf* process, which he has described in great detail 
in the "Medical Tirnes amd Gazette" (Jan. 2 and April 3, 1875), is 
shortly as follows : — 

(a.) A current of air charged with ammonia is first of aH to be in- 
jected into the vessels. The brachial or the femoral artery is to be 
used by preference f or this purpose. 

(/J.) A weak spirituous solution of zine chloride 1 is now to be doidij 
and (jentli/ injeeted a (i.e. 9 avoiding the use of too mudi force, or of 
too much flnid), lest any ruptnre of vessels within the cavities sliould 
oecur. It may be known when the injeetion has been carried far 
enough, by the body assuming a white mottled appearance. Tlie 
corpse (with the instrument in plače) is then to be allowcd to remain 
undisturbed for six to twelve hours. 

(7.) In order to plug the arterv, and to prevent the escape of the 
liquid, four to six ounces of a saturated solution of silicate of soda are 
to be injeeted into the vessel before the instrument is removed. This 
done, the artery is to be tied, and the opening in the skin stitehed up 
with silk. 

1 Saturate two pinta of water with sine chloride, and add to tliis one pint of alrohol 
and one of water. 

* The injeeting apparatus recommended i* figured in the " Malical Titm* mul 
Oatette," April 8, 1875, p. 36. 
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(d.) £xit is to be provided for thegases in the abdomen and thoraz, 
eithcr by means of a hollow needle, or an aspirator syringe. .Čare 
must be taken that exit is also given to the gas present in the intes- 
tines. 

(e.) This done, the abdominal and thoracic cavities are to be in- 
jected with wliat Richardson calls u zine colloid," that is, zine ehloride 
dissolved in styptic colloid (20 grs. to 3 j.). 

(£.) A hollow needle is then to be passed into the skull through 
the noše, and the cavity injeeted with zine colloid by ineans of a 
syringe. 

(»;.) The eyes and outer cavities are to be neatlv closed with Bilk, 
the nostrils having been previousl v plugged with cotton wool saturated 
vvith zine colloid, and the cavity of the mouth well brushed over with 
ziiic colloid. 

(0.) The body is now to be evenly swathed in a bandage soaked in 
zine colloid or carbolic, the hands and face being left exposed. It 
is then to be clothed, the hair arranged, and placed in a well-made 
shell. 

Dr. Richardson gives nuuierous details as to how embalming iuay 
be carried out in cases where a post-mortem examination of the bodv 
has been perforuied. ("Mcdical Tirne* and Gaz." Jan. 30, 1875, p. 
111.) 

(C.) Marini? h procesa of embalming ("Brit. Med. Journ." 1873, 
II., p. 202), cmploved in the preservation of Thalberg 4 s body, is said 
t« be by the desposition of insoluble precipitates in the tissues by 
electricity (!). 

(D.) Another procesa, suggested by Amhrose Pare* is worth re- 
cording. (" Brit. Med. Journ." 1878, L) The vessels are fir6t of 
ali to be drenehed with eold water, then with aleohol in order to drv 
them, then vrith ether in order to dissolve the fat, and finally with a 
strong solution of tannin, or one coniposed of glycerin (14 parte), 
sugar (2 parts), and potassic nitrate (1 part). The body it> then to l>e 
dried in a current of warm air from which ali moisture has been re- 
nioved by passing it over ehloride of calcium. 



Once more we refer to the t\vo questions suggested by the varioug 
subjeets we ha ve been considering. 

(Juestion 1. Ah to the signn ofthe reality of death. This has been 
sumViently answered and discussed. 

Question 2. As to the j>eriod of ilcatli fvom tJie inspeetion of adead 
Any opinion on this point miist be founded upon the condition 
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of ali the organs, the mode of death, and the surroundingB of the 
body, including in the tenn " swrroundings " the season of the year, 
the heat and inoisture to which it has been subjected, the quantity of 
clothing worn, the depth of the grave in which it has been interred, 
etc. With slight alterations, we adopt for these determinations the 
rules laid down by Casper, which are as follovvs (V r ol. I.,pp. 15-40) : — . 

(A.) Signs of death present in bodies dead at the longestfrom ten to 
tivehie hours. 

1. Complete cessation of respiration and circulation. 

2. Loss of lustre in the eye, immobility of the pupil, and loss-of 
the normal tension of the globe. 

3. Inabilitj to produce reaction unless it be contraction of muscles 
by stimuli, which reaction only continues so long as the stimulus is 
applied. 

4. £xtreme pallor (ashy whiteness) of the body. [Exceptions: 
jaundice, the yellow discolorations arising from the action of poisons, 
tattoo-marks, the edges of ulcers, brnises and wounds inflicted during 
life, extravasations (as in purpura), etc.] 

5. Coldness af ter from eight to twelve honrs. 

6. A. state (strikingly shown in the globe of the eye) of general re- 
laxation and flaccidity (unless in the čase of the muscles rigor mortis 
be present), with dattening of the nates, calves, etc., when subjected to 
the presslire of their own weight. 

7. lligor mortis. 

8. IIypostases in the dependent or posterior portions of the body 
and of the viscera. 

(B.) Sign8 of death present in bodies, dead from two to three day%. 
In addition to the preceding signs, we find— 

9. Coagulation of the blood. 

10. Rigor mortis may be present or may have passed off, a condi- 
tion of general llaccidity together with incipient signs of putref action 
being apparent. 

(C.) Signs of death in bodies dead for more tha/n, three days. 

Except in very rare cases, there will now be signs of putrefaction. 
Exceptions may occur during very cold weather, or in the čase of 
bodies preserved in ice, also after certain modes of death (as alcohol 
poisoning, etc), or where some method of hindering decomposition 
has been employed. 4 

At later periods mummification or the formation of adipocere may 
be fonnd. 



This book is thepr> ,.../,/ „/ 
COOPER MEDICAL CoLLLOT, 

SAN FRANCISCO. CAL. 

and i* vot to h, r < ,/ /■„„„ n ,„ 

Libnm, Ii /,., ,. „ /t t oft 

ILLUSTRAT1VE CASES. 



[Note. — The name in iialics a/ter the reference is that ofthe reporter. At 
the end o} each čase thepage or pages are stated where a reference to the 
čase in the texl urili befound.] 

i. Ann. d'Hyg., 1832, I., 602. — (M. Marc.) — Male, aduli Deatli 
from apoplexy. The man was seen to lean his forehead on his hands, in 
which position he died and stiflfened. His friends thought he was asleep, 
no period of muscular relaxation having occurred. (Page 54) 

2. Taylor's Med. Juris., I., p. 65. — Female. Found dead, kneel- 
ing in an upriglit position, in the attitude of prajer. Death ascribed to 
apoplexy. (Page 54) 

3. Virchow's Archiv., Band LI. — (Rossbach.) — An accountof how 
certain of the slain on the fields of Sedan and Beaumont retained the posi- 
tion and facial expresuion assumed by them before death. Thus it is re- 
corded that a gi'oup of six soldiers were killed by a shelL In one čase the 
head was carried off, but the face retained the expression of laughter. A 
second was found holding a cup from which he was drinking when the shot 
carried off his head* This condition lasted in some instances as long as 
tweuty-four hours. Rossbach docs not consider that in such cases the 
nervous centres must have been injured, nor that death was necessarilv 
instantaneous. Rigor niortis, in his opinion, set in between the last mo- 
ment of life and the first of death. (Page 54. ) 

[For similar cases see " Lancet," Sept. 3, 1870, p. 344, and Amer. 
Journ. of Med. Sciences, Jan., 1870, Vol. lix., p. 87. (Dr. Briuton.)] 

4. Taylor's Med. Juris., I., p. 66. — (Recorded by Devergie.) — In 
this čase the man was found with his ann and hand stiflfened, the pištol 
being uplifted, and pointed toward that side of the head against which it 
hud been fired. It was manifestlj a čase of suicide, the hand and ann 
having stiffened in the last attitude of life. (Page 55.) 

5. TaVlo^s Med. Juris., I., p. 66. — Death from Lime-Kiln Gases 
The man was found dead in the attitude of sleep. The left ann was raised, 
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supporting the head, whilst the right arm was semiflezed on the abdomeu. 
(Page 55.) 

6. Taylor's Med. Juris., I., p. 66. — (Čase of Lord William Russell, 
murdered by Courvoisier, 1840.) The position after death in this čase in« 
dicated tbat a struggle bad occurred as the last act of life. (Page 55.) 

7. Taylor's Med. Juris., I., p. 66. — The ice broke whilst ayoung 
man was skating. For a tirne he supported himself by resting with both 
elbows on the sound ice surrounding the broken portion, the lower part 
of his body only at this tirne being submerged. Eventually the ice on 
which he rested gave way, and he fell into the water and was drowned. 
The following day the body was recovered. The arms were found bent, 
and in the precise position in which he had rested on the ice the previous 
day. The position of his legs fnrther indicated that he had exerted him- 
self powerfully during the last momente of life to keep his head above 
water. (Page 54.) 

8. R. v. Ellison. — (Bodmin Assizes, 1845.)— Hairs (gray and brown), 
corresponding in ali respects to the hair of the prisoner, were found tightly 
grasped in the hands of the murdered woman. (Page 57. ) 

9. Ann. d'Hyg., 1829, I., 465. — (Dr. Marc.) — A snuff-box was found 
powerfully grasped in the hands of the murdered woman. (Pages 55, 57.) 

10. Taylor's Med. Juris., I., p. 65. — Male. After death, aloaded 
pištol was found firmly grasped in one hand, and a second pištol, lately 
discharged, in the other. (Pages 55, 57.) 

n. R. v. Gardner.— ((7.(7.(7., Oct., 1862.)— (See Čase 69.)— The vic- 
tim (a woman) died from a cut throat. After death a table-knife was 
found lying loosely in her right hand, but the back of the blade was to- 
ward the palm, and the weapon in the direction of the length of the body. 
It was shown that the chief cut could not have been self-inflicted with the 
right hand. [This was probably a čase of murder.] (Pages 55, 57.) 

12. R. v. Heyward. — (Liverpool Assizes, 1855.) — Female found dead 
with her throat cul A razor, with one small blood spot only upori it, was 
found loosely held in the right hand. There was no blood on the hands, 
arms, or chest. The arms were folded across the chest, and the back of the 
razor was toward the person of the deceased. The wound was one which, 
if self-inflicted, must probably have been made by a left-handed person, 
its direction being from right ta left The jugulars, carotids, and wind- 
pipe were severed. (Pages 55, 57.) 

13. R. v. Saville, 1844. — The prisoner was tried for murdering his 
wife by cutting her throat. In the deceased woman's hand was found a 
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razor, but it appeared to be Very looselj grasped. There was no Mood on 
the hand holding the razor. (The razor in this oaae had probablj bean 
placed in the hands of the woman after death.) (Pagee 55, 57.) 



14. Casc of Robert Reed. — (Edinburgh, 1855.) — The prisoner 
tried f or the murder of his wife. In this čase the remarkable attitude in 
which the body was found after death, and ite oondition of rigidity, gave 
rise to conflicting opiniona. (For a detailed account see " 7hylor'8 Med. 
Juris." L, p. 71.) Verdict, "Not proven." (Page 55.) 

f For similar cases where persons retained after death the position as- 
sumed by them during life, see Ogston, page 377.] 

15. Taylor's Med. Juris., I., p. 55. — (Dr. Choume.) — A still-born. 
The medical man saw the child three-quarters of an hour (during a part 
of which tirne it had been in a warm bath) after ite birth. He found it 
quite rigid. (Pages 53, 59.) 

16. Taylor's Med. Juris., I., p. 55. — (Mr. Parkinson.) — (Page 59.) 

Čase 1. An infani Died during labor. Bigor mortds well 

marked the next daj. 
Čase 2. The body of a dead child delivered by craniotomy. E5x- 

hibited strong rigor mortis. 

17. British Med. Journal, October 17, 1874, p. 493. — (Dr. Grigg.) 
— Bigor inortis in an infant at birth. The child was certainly alive two 
hours before labor commenced, and seven hours before it was born. 
Hemorrhage was the probable cause of ite death. (Page 59.) 

[A similar čase is recorded in the same Journal, pp. 551 and 707 (Dr. 
Toung).] 

18. Taylor's Med. Juris., I., p. 55. — (Dr. Handyside.) — Aduli. 
Rigor mortis commenced in one and a half hours after death from suioidal 
cut tliroat, and whilst the bodj was warm. (Pages 50, 53.) 

19. Med. Gazette, Vol. 38, p. 351. — Four laborers killed by light- 
ning. The one who suffered most wore a goat-skin. The bodj ezhibited 
well-marked rigidity after three hours. (Page 61.) 

[See also "Med. Gazette," VoL xlvii., p. 844, for a čase of death from 
lightning, followed in twenty-eight hours by rigor mortis.] 

20. Taylor's Med. Juris., I., p. 57. — (From"Jfe<£ Oritic" Jan., 
1863.) — (Dr. Snow.) — Three days after death the face of the corpse sud- 
denly became red and suffused. (Page 72.) 

[Similar čase reported as having occurred in Dr. Taylor's personal ex- 
perience.] 
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21. Taylor's Med. Juris., I., p. 90. — Trial of Mrs. Keir and her son 
for the murder of Mr. Keir. The charge was murder b y strangulation, thc 
chief evidence in support being a broad blue mark on the fore part of the 
neck. The question was whether the mark was a post-mortem hjpostaeds 
or the result of violence. The prisoners were found guilty. (Page 65.) 

22. Ogston's Med. Juris., p. 380. — (Edinburgh, 1808.) — In this 
čase cadaveric lividities were mistaken for bruises. The accused was 
acquitted on medica! evidence. (Page 65.) 

23. Taylor's Med. Juris., I., p. 91. — Male, tet 33. Sudden death 
from morbus cordis. The man suflered from general dropsy. Eighteen 
hours after death various sized patches of discoloration were discovered 
on the dependent portions of the body, but the parts which had been sub- 
jected to actual pressure were white. The patches exhibited zones of dif- 
ferent colors, such as commonlj occur in a bruise inflicted during life. 
Further, on cutting into these patches, the lavers of the skin and of the 
tissues beneath were found to be congested. (Page 65.) 

[Note. The man was dropsical.] 

24. Edinburgh Med. Journ., Vol. LVIIL, p. 497. — (Sir H. 
Marsh.) — An evolution of light from the face stated to have occurred 
shortlj before death. (Page 86.) 

25. Dublin Medical Press, Jan. 15, 1840. — (Drs. Donovan and 
Stoke8.) — Phosphorescence of face recorded as occurring after deatk 
(Page 86.) 

26. Edinburgh Med. Journ., Vol. LXVI., p. 285.— (Dr. K Mc- 
Cormack.) — Child, eet 16 months, suffering from dentition. The skin of 
the hips was noticed to be luminous. There was no odor of phosphorus, 
and no application had been made to the skin to account for the luminos- 
ity. (Page 86.) 

27. Taylor's Med. Juris., I., p. 98. — Phosphorescence of a par- 
tially dissected body. (Page 86.) 

28. R. v. Palmer (1856). — Poisoning by antimony. The body, 
which was exhumed after twelve months' interment, was in a good state 
of preservation. The poison had penetrated to the uterus and ovaries. 
(Page 77.) 

29. Čase of Dr. Parkman. — In this čase Dr. Webster attempted, 
but failed, to dispose of Parkman's body by chemical reagenta. (See In- 
dex.) (Page 78.) 

30. R. v. Manning and Wife — Tried for the murder of OXon- 
nor. — (C. C. C, Oct. t 1849.) — In order to destroy the body the prisoners 
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poured over it 14 pint of oil of vitriol, and subeequently novered it with 
Eraah burnt lime. The body neverthelens was afterward found in a state 
of good preservatiou. (Page 78.) 

| See also a čase where lime retarded putrefaction, reported by Tajlor, 
I, p. 103. J 



3i. Taylor's Med. Juris., L, p. m. — 

a. Male. Putrefaction set in nfter thirty-eight hours in a čase of 

death from an accident. {September, 1855.) (Page 78.) 

b. Male. Putrefaction set in after forty-eight hours in a čase of 

death from fractured ribe. (September, 1855.) (Pftge 78.) 

c. Male. An abaence of putrefaction after fortv-four hours in a 

čase of death from phthisia. (September, 1855.) (Page 
77.) 

rf. Male. ffit. 26. Advanced putrefaction sixteen houra after 
death from tvphoid (perfoiation of the ileum). (Weather 
cold and moist. November, 1855.) (Page 77.) 

e. Mule (very plethoric). Advanced putrefaction after thirteeu 
hours. Death bad been the result of accident. (Novem- 
ber, 1864.) {Page 78.) 

f. Male, rct- B5. Death from pistol-ahot ; hved six dnys. Sligbt 
rigiditj - after thirteen hours, when the internal decomposi- 
tion was found to be advanced. (Weather cold aud moist. 
December, 1854.) (Pagea 62, 78.) 

g. Male, ffit. 50. Death occurred on the fourtb day after an ac- 
cident accompamed by loss of blood. Tweuty hours after 
death the body was ho decompoaed that the face could 
Bcarcely be recognized. Putrefaction was very advanced 
both extemally and internally. (\\"eather frosty. Decem- 
ber, 1860.) (Pages 71, 78.) 

h. Med. Gaz., 1850, Vol. XLV., p. 17.— Male, tet. 39. Sud- 
den death. The patieut was corpulent and intemperate. 
After aisteen hours putrefaction was found to be very ad- 
vanced. After eeventeen hours the gas issued in jeta from 
every part of the skin when punetured, It was very offen- 
aive, and esploded when a light was applied. The gas did 
not contain H,S or PH„ but burnt bke CH,. When the 
Bkin of the serotum was pricked, the gas burnt in a jet like 
C,H, for about a minute. (October, 1849.) (Pages 70, 77. 1 

i. Edinburgh Monthly Journal, Vol. LVIII., p. 51 

Male : adult. Had been ill some days before death. After 
eight houra the body exbibited a condition of advanced 
putrefaction. The gas generated was inflammable, and 
burnt with a bluish flame. (Pages 70, 77.) 
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32. Beck's Med. Juris., Vol. II., p. 45.— (Čase of Deska tried for 
the uiurder of Francis Baker.) Deska was seen with the deceased six 
dajs previously to kis body (which tken kad a cut on tke tkroat) beiiig 
discovered. Tkere was no appearance of putrefaction about tke body at 
tke tirne it was found, but it was a kttle stiSL It was placed in a wann 
room, and putrefaction commenced two days aftervvard. On tkis day 
tke tkroat Avounds bled, and tke face and abdomen became swollen (No- 
vember, 1824). 

It is recorded tkat tke kair kad grown. Tke prisoner was found 

guilty. 

Question — Was tke state of non-putrefaction consistent witk tke pris- 
oner kaving coinmitted tke crime six days previously ? '[Yes.] (Pages 
74, 84.) 

* » 

33. The Trial of Mrs. Byrne for the murder of her husband. 
—Dublin, Aug. 9 1842.)— ("Tke Trial of Mrs. Ellen Byrne, for tke Murder 
of Mr. Augufltine Byrne, specially reported by T. R Dunckley," Dublin, 
1842.) — "In August, 1842, Mrs. Ellen Byrne was tried at tke Cominission 
Court, Dublin, for tke murder of ker kusband, Augustine Byrne, by 
strangulation, suflfocation, or otker violence. Tke prisoner and deceased, 
wko were in a respectable condition of life, were in tke kabit of drinking 
to excess. On tkis occasion tkey kad retired to tkeir bedroom, and about 
four days after tke deceased kad been kist seen alive, and eigkt days af ter 
tkey kad been in tke room, tke body of tke kusband was found dead on 
tke bed, wkile tke wife was in tke room. Ske professed not to know tkat 
ker kusband was dead, and sent for a medical man. From kis evidence it 
appeared tkat wken ke first saw tke body on Saturday evening (Julv 9tk), 
it \vas so muck decomposed, tkat ke \vas led to believe tke deceased kad 
been dead at least four or five day& Tke face and neck were black, and 
decoinposition kad gone on to suck a degree in tkese parts, as to obliter- 
ate, it was bekeved, any marks of violence tkat migkt kave been tkere at 
tke time of deatk. Tke rigkt eye protruded, and tke tongue projected 
betvveen tke teetk to about kalf an inck ; tke ears were black, tke kps 
were swollen, and tke fingers were contracted. Tkere was a frotky liquid 
issuing from tke moutk and nostrils in bubbles, and kving larvie were seen 
in tliese parts. Tko wkole of tke body was greatly swollen, discolored, 
and passing rapidly into a state of decomposition. Wken first seen de- 
ceased was lying on kis face. Tkere was a faint, keavy smeli in tke room. 
An inspection made tke next day revealed tke fact tkat putrefaction kad 
taken plače in ali parts ; but tke kead and neck were most decomposed : 
tke black color of tke skin appeared to decline as it got down to tke lower 
part of tke neck. Intemally, tke keart was empty, and tke vessels of tke 
brain were perfectlj empty ; tke blood was fluid. Feculent matter kad 
been disckarged from tke bowels before deatk. 
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" There were two medical questions in this čase, on which the gnilt of 
the prisoner rested : 1, When did the deceased die ? and, 2, Was death 
to be ascribed to violent or natural causes ? On Friday, July lst, eight days 
before his body was found, deceased had retired to hifl bedroom with his 
wife, and during that tirne a large quantity of spirits had been taken to 
the room, and consumed by him, by his wife, or by both together. On 
Sundav, the 3d, the voice of deceased was heard, as if he and his wife 
were quarrelling. On Monday they were not seen. On Tuesday (July 
5th) a man-servant deposed that he was called upstairs by the deceased, 
who spoke to him, and gave him half-a-crown to fetch whiskey. He then 
heard deceased's voice, and saw his bare arni throngh the partly opened 
door ; but from the position in which he was placed, he could not see the 
whole of deceased's body. After this date, deceased was neither seen nor 
heard — he was found dead on the evening of Saturday ( July 9th), his body 
being then in the highly decomposed state above described. On Wednes- 
day (July 6 tli), prisoner left the bedroom for a short tirne, and dosed the 
door. On Thursday (July 7th), and Priday (July 8th), she was seen at 
the door of the bedroom by the man-servant, and on the latter day by her 
maid-servant, and she was then quite sober, and spoke to them as usuaL 
On Saturday (July 9th), at ten o'olock in the morning, she ordered the 
servant to bring up tioo cups of tea. Between six and eight o'clock on the 
evening of that day, she suddenly called to one of her sons, to turn the 
deceased on his back. On entering the bedroom, he found deceased dead, 
and his body as above described. As the prisoner had been in the bed- 
room alone with deceased, either living or dead, from the Tuesday when 
he was last seen until the Saturday, she must, it was alleged, have been 
cognizant of his death, if it had not been directly caused by some act on 
her part. The prisoner made two statements : first, that she slept in the 
bed on Thursday and Fridav, and that deceased died on Friday. She 
subsequently stated that he died on Saturdav, the day on which the body 
was discovered. 

" From the state of decomposition of the body, two of the medical wit- 
nesses for the prosecution assigned a period of at least four or nve days dur- 
ing which deceased must have been dead. Two declined to give an opinion 
as to the number of days, and one (the late Dr. Oeoghegan) stated his belief 
that such changes might take plače in from twenty-eight to thirty hours. 
A medical witness called for the defence deposed that he had seen a body 
as much decomposed twenty-four hours after death. 

" On referring to cases elsewhere related, it will be perceived that the 
shorter period assigned by these two witnesses — one for the prosecution 
and the other for the defence — is quite within the limite assigned by 
experience, although instances of such rapid putrefaction are not common. 

" In this čase, however, it must be remembered that the dead body 
was shut up in a close room, at the hottest period of the year, and the dr- 
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cuuistances were therefore most favorable to the procesa. Admitting that 
this was an esceptional instance of rapid decomposition, the changes 
described by the witnesses might have occurred within twenty hours of 
the tirne at which the body was discovered, thus carrving the death to the 
night of Friday the 8th, at the tirne when prisoner was, according to her 
statement, in bed with the deceased. 

" The other question, as to the cause of death, gave rise to a conflict of 
opinion. On the one hand, it was alleged that the appearances in the body, 
t.e., the black and decoinposed condition of the head and neck, compared 
vfith other parts,* the protrusion of one eye from its socket, and the projec- 
tion of the tongue between the lipa, as vreli as the absence of any natural 
cause of death, were medical proofs that deceased had died by strangula- 
tion, and not by any disease or accident. On the other hand, it was as- 
serted that the deceased might have been accidently suffocated while help- 
lessly intoxicated, by falling with his mouth on the pillow, or that he 
niigbt have been carried off by a sudden attack of apoplexy or epilepsy. 
The discoloration of the face, the protrusion of the eye and tongue, and 
the discharge of faeces, might be accounted for by his dying during a con- 
vulsive struggle ; while the two supposed indications of strangling afforded 
by the eye and tongue, might be simply the result of the advanced state of 
decomposition in which the body was found. Ali the witnesses were 
agreed that there were no marks on the neck to indicate death by strangu- 
lation ; but this want of physical evidence was accounted for, by some of 
them, on the theory that ali such marks would be completely obliterated 
by putrefaction. The heart contained no blood, and the vessels of the 
brain were empty ; the blood in the body was fluid and dark colored. 
The state of the lungs is not mentioned, nor the condition of the larynx 
and air-passages, so that it is left uncertain whether any mechanical cause 
of obstruction existed in these parts. The emptiness of the heart, which 
was adverse to the theory of death by strangulation (asphyxia), was re- 
ferred to the mechanical effect of gaseous putrefaction on the organ. The 
emptiness of the brain was left unexplained. It was inferred by most of 
the witnesses for the prosecution that the marks of manual strangulation 
on the neck externally, and the usual appearances of asphyxia iuternallv, 
had existed at the tirne of death, and that these appearances had been 
destroyed by putrefaction. Those who adopted this view contended 
that the protruded eye and tongue were conditions which had resulted 
from strangulation alone, and that they could not be produced or removed 
by rapid putrefaction. 

" The guilt of the prisoner rested chiefly on these two points. The faets 
8howed, even allowing no more tkan twenty hours to have elapsed betweeu 
death and the discoverv of the body, the prisoner must have been cognizant 
of the death ; and, unless hopelessly insensible from drink, which appeum 
to have been disproved by the evidence, she would, it was suggested, if 
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innocent, have given an alarm. She ultimately called to her son, and no 
reaHon can be assigned why she did not call for assistance earlier. It vma 
impossible to assume that she was speciilating on the rapid deoomposition 
of the body, and watching for the stage when raarks of violence would be 
obliterated. No motive could be assigned for the lnurder, nor for her 
remaining shut up in the same room with her husband, as it vas alleged, 
for four or five days. Under these circunistances, with the admission bj 
some of the scientific witnesses that the protrusion of the eye and tongue 
might have beon caused by putrefaction, the jury returned a verdict of not 
guilty. There was nothing to esclude the supposition that the deceased 
mislit have died in a convulsive nt from epilepsy, as the result of escessive 
ririnking. In any čase, it was obvious that the body had undergone rapid 
putrefaction. The greater decomposition observed in the head and neck 
might have arisen from the congestion of blood in the superficial vessels. 
As other causes besides manual violence may produce a congestion of tbe 
head and neck, the blackening of these parts in a highly decomposed bodv 
fumished no medical evidence of homicide. The protrusion of the eje and 
tongue did not strengthen the theory of Htrnngulation, aince it was properlj 
admitted by some of the medical -vvitnesses that these conditions were con- 
sistent with the effects of putrefaction in an advanced stage. There was, 
therefore, no evidence of a medical nature to show that deceased had died 
by violence ; and, instead of drawing the inference that such evidence Kad 
existed and had been destroyed by putrefaction, it would have been safer to 
have said that the highly decomposed state of the body prevented any 
correct medical opinion from being formed. No opinion went the length of 
affirming that death was necessarily produced by violence ; and the jurv 
were properly informed by the learned judge (Baron Pennefather) that they 
were not to convict the prisoner on probability, however strong, or on a 
mere preponderance of medical opinion." (Pages 71, 72, 84, 85, 92.) 

[The al)ove account of this remarkable čase, and the remarks tkere- 
upon, are quoted from " Taijlors Med. Juris." L, p. 115.] 

34. Trial of R. v, Mahaig.— (Kingston Winter Assizes, 1863.)— The 
following account of this čase is quoted from " Taijlors Med. J uriš. " p. 
118 : — " The body of a woman was found dead in a room, in an advanced 
state of putrefaction. The deceased and her lover, a soldier, had retired to a 
bedroom some days before, and had kept tliemselves there secluded : the 
soldier was found with his throat severely cut. This man was charged witli 
the murder of the deceased, by strangling her with a rope, and the medi- 
cal questions to be solved were : How long had she been dead ? and, Did 
.she die from utrangulation, or anv other cause ? The medical evidence 
showed, that when the deceased was tirst diseovered, on Friday, November 
6th, at G. 30 a.m., she was lying on her back in bed, her body being cov- 
ered \vith clothes as usual, the head and neck only being esposed. There 
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was a pillow lying loosely over tbe face. There was no rigiditj, and the 
hands were not clenched. The upper part of tke body, including head, 
neck, and shoulders, was very mucli decoinposed. Tbe skin of tbe face was 
so black tbat tbe features could not be described. Tbe tongue was pro- 
truded and swolleii. Tbe lips were everted and blown up witb gas. 
Ganeš escaped from between tbe tongue and bps with a sbgbt bissing 
sound. Tbe abdoinen -vvas enormously extended witb gas, and at tbe 
lower part mucb discolored. On opening tbe cavity tbe intestines pro- 
truded. Tbe liver was in a putretied state. On cutting into tbe skin of 
tbe cbest a large quantity of air escaped ; tbe lungs were found collapsed, 
and the beart waa empty and contracted. Owing to tbe putrefied condi- 
tion of tbe body, the bead was not examined. From the blackened and 
decomposed state of tbe upper part of tbe body, the medical witness 
formed the opinion that death had been caused by violence, and be in- 
ferred tbat deceased must bave been dead for some tirne. 

" According to the evidence, the prisoner and deceased took the bed- 
room as a lodging at a pubHc-house on Tuesday, November 3d. Tbe de- 
ceased was seen on that night about nine o'clock, as well as tbe following 
morning, Wednesday f November 4tb. On the last occasion the landladv, 
who took the breakfast to the door of the room, saw her face in bed. She 
was lying stili,, and, as she did not speak, the witness could not say whetber 
ahe was then living or dead. It was observed, bowever, that of the break- 
fasts taken up, wkich had been ordered for two the previous evening, only 
one was eaten. From that tirne deceased was not seen alive. Tbe prisouer 
came down stairs on Thursday morning, November 5th, at nine o 'clock. 
There was nothing unusual in bis appearance or manner. He asked to 
borrow a razor to shave bimself, but there was no razor in the house. 
Breakfastb were not taken up that morning ; and the following morning, 
Friday, November 6th, as neither appeared, the room was entered, and tbe 
body of deceased was then found in the state described. The prisoner 
was lying on the bed with bis throat severely cut ; the wound had obvi- 
ously been inflicted some hours, and had bled a great deal. 

" From the tirne deceased was last seen living (on Tuesday night) about 
sixty bours had elapsed. Considering tbat the weather was elose and 
damp, and the body shut up in a small room, there was ample tirne 
for the putrefactive changes described, to have taken plače ; although 
sucb a degree of putrefaction is rarely seen until after the lapse of three 
or four days in warm damp weather. It was therefore an exceptional in- 
stance of rapid decomposition, like those elsewbere described. As the 
prisoner alone was in the room witb the deceased, he must have been cog- 
nizant of her death ; and yet he gave no alarm. His statement was, that 
tbey had both resolved to die ; that they had purchased poison on Tues- 
day, the 3d, and took it on the evening of that day, and that deceased died 
in his arms. In the afternoon, having left the room for a short tirne, he 
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found on his return a cord round her neck, which he remored. The 
highlj decompotted condition of the bodj was consistent with his atate- 
ments ; for although one daj might be sufficient for such changes, thej 
are seldom vritnessed in lesa than two days. This would plače the death 
of the deceaaed on the night of Tuesdaj. 

" The main question, however, was this : Had the deceaaed been stran- 
gled by the prisoner on that night, or did ahe die from any other cause ? 
The putrefied condition of the body was consistent with either hypothems, 
and it ivas a strong circumstance against him that he had remained in the 
room with the dead body. There was, however, an entire abeence of mo- 
tive for the alleged inurder. The prisoner and deceaaed had been appar- 
ently happy together. No quarrelling or struggling was heard at any 
tirne by the people of the house. There were no marka of violence on ker 
person indicative of struggling or resistonce. It was proved, as prisoner 
had stated, that the deceaaed had, on the 3d November, purchased at a 
druggisfs, under a false pretence, a threepenny packet of Butler's vermin 
killer. This contains about one grain of strvchnia, miied with soot and 
flour ; and the paper wrapper of this packet, with the empty bag which 
had contained the poison, was found in the prisoner's possession. Several 
letters written by the prisoner, one apparently at the dictation or with the 
cognizance of deceaaed, referred to their mutual intention to destroy them- 
selves ; and another, dated November 4th, stated that deceaaed had taken 
poison, and had died in his arma With these facts there was strong rea- 
son to believe that the deceaaed had really taken the poison which ahe 
herself had purchased, and had died from its efifects. Assuming that mus- 
cular irritability had been eihausted by violent tetanic convulsions before 
death, and that the deceaaed had died in one of these convulsive fits with 
#reat congestion of the head, the rapid putrefaction and the blackening of 
tlie features from the decomposed blood in the vessels would then be ex- 
plained. The empty and contracted state of the heart was also consistent 
\vitli this view. The stomach was examined chemically by the medical 
gentleman who was first called in to see the deceased. He found it empty, 
containing only mucus with some black particles, the nature of which 
could not be defined. It was at first thought that it contained strjchnia, 
but on making an analjsin of the remainder of the stomach and the špirit 
in which it had been preserved, I (Dr. Tajlor) found that it contained no 
strychnia, and that the chemical results which had led to this conclusion 
wcre owing to the coloring action of sulphuric acid on bichromate of 
potash in contact with organic matter. In the state in which the stomach 
wns brought to me (Dr. Taylor), cut into two portions and macerated in 
špirit, it was impossible to determine whether it had originally contained 
starch or soot (the substances with vtrhich the strjchnia in the purchased 
powder was mixed), or gin (the liquid in which the prisoner said the de- 
ceased had taken the poison). This negative result did not sbow that thr» 



ILLUSTRAT1VE CASES. 113 

deceased could not have died from the effects of a small dose of strvchnia 
(half a grain) sucb as would be coutained in one-half of the packet which 
she purchased ; for sucb a quantity migbt have been readUv removed 
by absorption, especiaUv as tbe poison was taken on an empty stomacb. 
The theoiy adopted by tbe medical gentlemen wbo examined tbe bodv, 
was tbat deceased had probably taken strychnia, but tbat, before the poi- 
son had had time to operate fatally, she had been strangled by the pris- 
oner by means of a rope placed round her neck. This, in their judgment, 
would account for the contracted and empty state of the heart and lungs : 
tbey assumed tbat as tbe strvchnia was in tbe system, it would prevent 
that accumulation of blood in these organs which is considered to be char- 
acteristic of death by asphyxia. Anotber suggestion was, that assuming 
strychnia not to have been taken by deceased, the empty condition of the 
heart and lungs migbt be accounted for by tbe effect of gaseous putrefac- 
tion in the abdomcn. A few ounces of bloody serum were found in the 
cavity of the cbest, but no blood was present in tbe heart or great vessels 
connected with it. 

" As tbe head was not examined, and tbe in^ernal appearances of the 
cbest did not support tbe tbeory of death by strangulation, it was sought 
to establish this view by tbe erternal appearances. Here, bowever, the 
same difficulty arose as in the preceding čase. The advanced state of 
decomposition in tbe head and neck rendered the medical conclusions, to 
say the least, unsafe. The facts relied npon, to sbow tbat deceased had 
died from strangulation were, — 1. The black and decomposed state of 
the head and neck, compared with otber parts of the bodv. 2. Certain 
marks found on tbe neck, at the upper part, and cbiefly on tbe left side. 
3. The peculiarly moist condition of the head and upper part of the neck, 
and the drier appearance of the lower part, near the cbest 4. Tbe enor- 
mous distention of tbe head, and the protrusion of the tongue between 
thelips. 

" The first and third reasons assigned indicate, not the cause of death, 
whether by violence, disease, or poison ; but simply an advanced stage of 
the putrefactive process, in a čase in whicb death had taken plače suddenlj 
and the conditions were favorable to putrefaction. The surgeon who first 
inspected tbe body found, on the day following its discovery, thrce marks 
on tbe neck, corresponding to three similar marks at tbe back part Tbere 
was no abrasion of tbe cuticle in front, nor any indentation or depression, 
but at the back the cuticle was peeling offas the result of putrefaction, and 
serum exuded from it. On removing the integuments tbere was no appear- 
ance of escape or eoagulation of blood beneath ; and this is generally found 
in death from strangulation. The cellular tissue was much blown up with 
air (the gases of putrefaction). At the adjourned inquest before the coro, 
ner, while the facts were recent, the witness had thus deseribed the ap. 

pearanoes on the neck : 'On the erternal surface of the neck there wera 
Vol. L— a 
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two or three indistinct marks, most distinct on the left side. On remoring 
the skin, there was not tbe least escape of blood, but here and there the 
muscular tissue was more discolored than the remainder.' Another wit- 
ness, associated with this gentleman, who saw the body twenty-four hours 
later, described the marks as consisting of two or three lines of dark dis- 
coloration. There were no signs of violence beneath the marks, bnt the 
structures were of a darker color below. He further stated that there wnn 
much blood beneath the skin from the chin to the chest ; and on the arms 
there were apple-green streaks from putrefaction in the course of the 
blood-vessels. The protrusion of the tongue was referred by botb, not 
to putrefaction, but to mechanical pressure on the neck as a result of 
strangulation. 

" A long clothes-line was found in the room, under the bed. This was 
proved to belong to the landlady, who stated that it had been ljing a long 
tirne in the room before it was let to the prisoner and deceased. On it was 
one small spot of coagulated blood, as if from a wound, and some long 
female hairs. "VVhen these were compared with some taken from deceased 's 
head, there was found to be no resemblance. It was suggested for the 
prosecution, that this rope had been eraploycd by the prisoner as the in- 
strument of murder. 

" Dr. Taylor's evidenca on this part of the čase, the cause of death, was 
to the effect that, as the deceased was not seen in the act of djing, any 
medical opinion of the cause of death must be speculative ; that there was 
nothing inconsistent with death from strjchnia as alleged by the prisoner, 
while there were no medical facts on which the hvpothesis of death from 
strangulation could bo safely based. The internal appearances, so far as 
they were observed, were more consistent with death from strychnia, than 
with death by strangulation, a fact admitted by the two medical gentlemen 
who ascribed death to homicidal strangulation ; that the non-detection of 
strychnia in the body was not inconsistent with the fact that a small bat 
fatal dose had been taken by deceased (?) ; that a rigid state of the limbe 
in a dead body would not be found where putrefaction had advanced to 
such a degree as in this čase. Further, the external appearances did not 
prove that violence sufficient to cause death by strangulation had been ap- 
plied to the neck of the deceased. The marks of discoloration on the neck, 
with the protrusion of the tongue, might have arisen from extreme putre- 
factive changes. Had they been produced by the application of a cord, 
such a degree of violence as would have caused the tongue to protrude 
would have produced indentation and depression of the soft parts of the 
neck, with an effusion of blood in the course of the depression, and a ruf- 
fling or abrasion of the skin. There was no protrusion of the eyes \ the 
tongue was not indented or bitten by the teeth, and the hands were not 
clenched as in death by violent strangulation. 

(< It was suggested by counsel that strangulation might have been 
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produced by other and lesa violent means than by the use of the rope, 
and tbe slight appearances thereby produced migbt have been obliter- 
ated by putrefaction. It was admitted that this migbt happen, but tbere 
were no medical facts on wbicb sucb an opinion could be based. Tbe ap- 
pearances were ali consistent with putrefaction in an advanced stage, with- 
out rcsorting to tbe assumption that any violence wbatever, suflicient to 
cause death, bad been done to tbe neck. In tbe defence it was urged that 
tbe prisoner and deceased bad agreed jointly to take away tbeir own lives : 
this was proved by tbe letters and tbeir conduct Deceased berself bad 
purcbased poison for tbis purpose, and bad taken it, according to the pris- 
oner's statement, on tbe evening of tbe day on vvhich sbe procured it 
Everything in tbe čase was consistent with the theory of voluntary suicide, 
and of an attempted suicide by tbe prisoner in a state of despair. Tbe 
powder containing tbe poison bad disappeared, wbile tbe paper bag in 
whicb it was sold remained. 

"In his cbarge to the jury, tbe learned judge observed that the great 
question for them to decide was wbether the prisoner bad any part in tbe 
death of tbe deceased. If they were of opinion that her death was caused 
by the rope, and by his act, then their verdict must of course be wilful 
murder. If tbey thought that death was caused by poison, then they 
vrould have to consider whether the deceased took the poison without any 
participation on his part, in aiding and abetting her act ; and if she did, 
then they must acquit him. But if, in their judgment, the two agreed 
together to take poison, and took it together, and she died and he sur- 
vived, then their verdict must be also wilful murder. The jury adopted 
this view, and found that the prisoner was guilty as an accessory before 
the fact, i.e. y that he was not guilty of murder by strangulation, but that 
be aided and abetted deceased in the voluntary act of self -murder." (Pages 
71, 72, 85.) 



34*. Indian Medical Gazettc, Jan. x, 1875, p. 4.— (Dr. Harvey. 

(o.) Male, a? t 45. A fracture of the sternum without any ap- 
pearance of union, bony or othenvise, and rupture of tbe 
intercostal muscles with extensive eztravasation of blood 
at the seat of fracture, were clearly made out at tbe 
post-mortem on a body far advanced in decomposition. 
Tbe appearances indicated violence before death, and 
moreover that the person did not long survive the inju- 
ries inflicted. 

{Ji.) A comminuted fracture of the skull discovered in an ex- 
bumed and exceedingly putrid body. Prisoner convicted. 

(7.) A fractured akull with a penetrating wound of the abdo- 
men clearly made out in "an enormously bloated and 
maggot-eaten body.** 
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(d.) L.lentitj established in a body almost skeletonized, by the 
remains of a cartilaginous tumor of the neck. 

(e.) Identity determined from mere fragmente of what had 
been a boj (eet. 8) bj tke hair on the back of the head 
and the absence of the left lateral incisors. Prisoner 
convicted. (Page 93.) 

35. Holliss v. Turner.— (Before F. 0. Wood, 1866.)— An attemptin 
tfais čase was made to prove the death of one William Turner. A bodj 
was taken out of the river Wey ten days after the disappearance of a man 
named Etherington, and this body was sworn to as his corpse bj his 
two sons, others stating that tbey believed it to be the body of William 
Turner. The body was buried as that of Etherington. Some months after* 
ward the man Etherington turned up. The V. C. held that the evidence 
adduced satisfied him that the corpse buried as Etherington was the bodj 
of William Turner. (Pages 81, 84) 

36. Taylor's Med. Juris., I., p, 127. — (Jfr. Eager, of OuUdford.) — 
Male, sei 70. This was a čase of death by drowning. When the bodj 
was recovered it had probably been submerged for twenty-nine days (viz., 
during a part of January and Februar}'). The head, neck, and chest were 
covered with mud. The face and countenance were so perfectly preserved 
(although the skin was somewhat darkened in color) that tliere was no 
difficulty in its identification. There was no tumefaction. The skin of 
the hands and feet was thickened, white, and corrugated, but firmly ad- 
herent to the flesh. (Pages 81, 82.) 

37. Lancet, Sept. 30, 1876, p. 475.— Body very little decayed after 
burial for six years. (Page 79.) 

38. Brit. Med. Journ., Dec. 14, 1872, p. 650.— (Jfr. 3fan8ar.) — De- 
scription of the appearances presented by two children, (1) tet 10 years, 
(2) »t. 14 months, after burial for seven months in a dry soiL [Arsenio 
was found, on analysis, in the bodies.] 

In the elder child the soft parts of the noše had disappeared, the rest 
of the face being dry, and of a dark brown color. The brain was a mere 
pulp, and traces only of the eyes remained. The skin of the chest, thigbs, 
and abdomen was of a reddish-brown color and rauramified. The genitals 
were converted into adipocere. The sex was not distinguishable. 

The face of the younger child was better preserved than that of the 
elder, but the soft parts of the noše had quite disappeared. In dther re- 
spects the appearances presented by the two bodies were alike. 

In both cases the lungs were more decomposed than any of the viscera. 
The heart of the younger child was in a good state of preservation. (Pages 
79, 88, 91, 92, 97, 98.) 
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39. Taylor*s Med. Juris., I. f p. 128. — (Mr. Hdrris, of Bedruth.) — 
Male, cet. 24. The body was recovered froui the shaft of a mine, after 
having laid in 30 fathoms of water for twenty-six years (1828-1854). AH 
tbe soft parts (excepting a small piece of fatty substance) were destroved. 
The bones were firm and well preserved, but detached, and of a brown or 
black color. The skull was full of a brown soft substance, which had no 
smeli (Pages 81, 83.) 

[The remains were identified by the brother of the deceased, chiefly by 
the boots and buttons, of which remains were found.] 

40. British Med. Journ., April 3, 1875. — Remains of a akull and 
other adult bones recovered near Laurencekirk, and supposed to belong 
to a man that had been boiled alive near the spot in 1430. [N.R — There 
seems to have been no good reason for this supposition.] 

41. British Med. Journ., July 6, 1878. — Human remains found in 
a railway excavatidn at Ardrossan. The skull was injured during removal 
(Page 85.) 

42. British Med. Journ., Aug. 31, 1878. — Human remains found 
at \Vigtown. 

43. British Med. Journ., Sept. 18, 1875. — Account of certain cof- 
fins found intact, after thirty years burial, at Greenwich. The bodies in 
some of the coffius were well preserved, the embroideiy m one čase being 
as unrufHed and complete as though it had j ust coiue from the hands of 
the dressmaker. (Page 79.) 

44. Taylor's Med. Juris., I., p. 128, also Beck's Med. Juris., 
(5th edit.), p. 599. — (Čase tried at JVarurick, 1805.) — The body of a man 
was recovered from the water (the čase being manifestly one of suicide) five 
weeks and four days after he had left his home. A Commission of Bank* 
ruptcy had been taken out a few days after he was first missed. The 
question arose in this čase — was the man drowned before, or after, the 
date of issuiug the commission ? because if it was after, the commission 
was void in law, and the property could not be seized. 

Aj)f)earance of body. — The face was covered with a muddy slime. Pu- 
trefaction set in so rapidly that forty-eight hours after its recovery identi- 
fication was impossible. The hair of the head could be separated from the 
scalp by a slight puli. The muscles of the buttock were adipoceratous. 
The other parts were firm and white. The clothes generally were well 
preserved, excepting the shirt and neckcloth, which had become rotten. 

Question. — Did he drown himself on the day he left his house (Le., before 
the commission was issued) or at a later period (Le., after it was issued) ? 

The jury decided that the deceased was dead when the commission was 
issued. The bankruptcj, therefore, was superseded. (Pu^at^V*^^ 
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45. Med. Press and Circular, Sept. 30, 1874, p. 290. — Female. 
Body recovered af ter being embedded in the bed of tbe Thames for two 
or three jeara. It was completely converted into adipocere, the wbole of 
the internal organa being one solid masa, having the appearance of hard 
discolored wax. One leg was wanting. The head was found resting on 
the left hand. (Page 97.) 

46. Lancet, 1873, I. f pp. 583 and 498. — (Pickering Murder.) — In 
this cade the body, after four months* interment in a dry plače at the foot 
of a stick-stack, was found converted into adipocere. The ligaments of 
the wrist were incapable of supporting the weight of the trunk. Probablj 
the rapidity of the conversion of the body into adipocere was due to the 
excessive rain that had occurred since the buriaL Some hair waa found 
grasped in one of the hands. (Pages 57, 97.) 

47. Lancet, June 7, 1873, p. 817. — Account of human remaina 
found near Omagh in a peat bog, about two feet from the surface. The 
body was partly covered over with a piece of oak. The structures were 
perfectly free from odor, and in a good state of preservation, as if tanned. 
They were of a black color, and as thick as buckskin. No bone of anj 
kind was discovered. The nails, cesophagus, and mesentery were also well 
preserved. It is believed that the remains may have been in the bog for 
a century or more. (Page 80.) 

48. Lancet, June 28 and Aug. 2, 1873, p. 917.— Human remains 
(female), with shreds of sackcloth, found near the village of Dervock, 
couDty Antrim, in a turf bank, ten feet from the surface. The tanned 
akin was well preserved, except that on the hands and head. The bones 
had lost ali their solidity (except the carpal and metacarpal bones) whilst 
some of the shafts of the bones had altogether disappeared. Some of the 
teeth were found in situ, but they crumbled to dust as soon as touched. 
The integuments of the face, the ears, tongue, and pharynx, the tendons 
of the joints, more especially those of the wrist and arch of the foot, wero 
perfect. A few hairs of a light reddish color were found at the back of 
the ear. The cerebral membranes and a small quantity of cerebral sub- 
stance was also recovered, and appeared hard, as if it had been steeped in 
an acid. (Page 80.) 

49. Casper, Vol. I., p. 33. — Examination, forty-eight hours after 
death, of the bodies of fourteen men (ages 24 to 30), aH of whom had met 
the same death (from the rifle) and died at the same tirne. In no čase did 
the signs of putrefaction found in one, resemble those found in another. 
(Page 84). 

50. Casper, Vol. I., p. 33. — The bodies of two people (cet. 60 and 
60), suffocated at the same tirne by carbonio oxide, were ezamined on the 
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fourth day after death. The body of the man (who was thin) was putrid, 
whilst that of his wife (who was stout) was quite fresk (Page 84). 

51. Casper, Vol. I., p. 52. — Inspection of a human foetus that had 
been buried for about a year in moist garden soiL It was quite blact$ 
and the head had dropped ofL The sex externally was not recognizable, 
but the uterus was in a state of perfect preservation, and in its proper posi- 
tion. The muscles of the trunk and extremities were converted into adi- 
pocere. (Page 92.) 

[At page 41 (Casper) a čase is mentioned where a foetus was found 
changed into adipocere after seven inonths' burial in a garden.] 

52. Casper, Vol. I., p. 53. — A girl, drowned in a privy, was recov- 
ered after an interval of nine months. The skull, lower jaw, and the 
greater part of the lower extremities, were bare, the connecting ligamenta 
of the joints being partly separatecL The uterus, however, was well pre- 
served, and the medical jurist (Casper) was able to say that it was of yirgin 
size, and unimpregnated. (Page 92.) 

53. Casper, Vol. I., p. 54. — Inspection of the body of a ne\v-born 
female child, which had been for a long period immersed in water, and 
probably met its death by drowning. The remains of the uinbilical cord 
(1£ inch) were mumraified. Ali the abdominal organs had disappeared 
except the uterus. (Page 92). 

54. British Med. Journ., May 1, 1875, p. 575. — (Dr. Jlolland.) — 
Suicide by hauging. The man was cut down after one hours suspension. 
As the rope was slackened, "air escaped from the thorax through the 
larynx, and a prolonged and rather loud groan was the consequence." He 
was undoubtedly dead atjthe tirne. Dr. Holland says, 4< the suicide braces 
his body for the final throw by taking in a deep breath, and when hang- 
ing is the method adopted, the constriction of the air-passage is too imme- 
diate and effectual to allow this air to escape ; but when the rope is relaxed 
the lungs and thorax contract with sufiicient force to occasion a groan, 
even an hour after death. " 

55. Med. Press and Circular, May 13, 1874. — Reported premature 
burial of a young woman. Interment said to have taken plače six hours 
after the supposed death. (Page 25.) 

56. British Medical Journal, Jan. 21, 187 1, p. 71. — A čase where 
an infant was nearly buried alive. It was heard to cry as the coffin vas 
being carried to the cemetery. (Page 25.) 

57. British Medical Journal, December 8, 1877, p. 8x9. — A 
woman in a state of trance buried aliva The Appeal Court at *&K^sfe ^«*^- 
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tenced both the doctor who signed the certificate and the mayor who au- 
thorized the interment to three months' iniprisonnient, " for involuntary 
manslaughter." (Pages 25, 33.) 

58. Philadelphia Medical Examiner, October, 1850, p. 599. — 
Male, sei 33. For eight minutes no heart sounds could be detected. After 
twenty minutes the pulsations became regular, and the man opened his 
eyes. (Page 27.) 

59. Medical Times and Gazette, 1863, I., 396. — (Dr. Cousins.) — 
Male, eet. 43. The man was subject to occasional and sudden attacks of 
long persistent sleep (five days and nights being the longest, and two days 
the average period), from which it was difficult to awake him. In this 
state the following symptoms were noted : — Skin pale and warm ; limbe 
relaxed ; pulse slow and feeble ; respirations eight or nine per minute, 
and alniost iraperceptible. Secretions euppressed ; no food taken. He 
usually awoke suddenly, remembering the events that happened before he 
fell asleep, but without the slightest consciousness of the lapse of tirne. 
(Pages 28, 32, 33.) 

60. Edinburgh Monthly Journal, April, 1845, p. 307. — (From 
" Oazette Medicale," January, 1845.) — Female, eet. 36, married. Subject at 
intervala of from two to twenty days to sudden attacks of long sleep, from 
which she coulci not be roused. These lasted from two to seven days, five 
days being an average period. The respiration, circulation, and tempera- 
ture during the periods of sleep were normal. The eyes during the tirne 
were fixed upward, the pupils being insensible to light. Evacuations sus- 
pended. She usually awoke suddenly a but appeared to be unrefreshed by 
the sleep. (Pages 28, 33, 35.) 

61. Lancet, 1870, I., p. 12. — Female, eet. 20. Cataleptic state lasting 
for eight weeks. The temperature at one tirne fell so low that she waa 
thought to be dead. (Page 33.) 

62. Medical Times and Gazette, 1871, I., p. 287. — Female, sat. 
17. Profound sleep and stupor, with intervala of waking. (Page 33.) 

63. Lond. Med. Record, 1875, p. 333, — (Čase at Cochine HospitcU, 
Pariš.) — Female, »t. 24, unmarried. Extreme stupor (catalepsv). Breath- 
ing imperceptible ; lips pink ; trunk and limbs completely relaxed. When 
the fingers were placed in the glottis, it did not provoke cough, nor did 
she feel when the skin was pricked. About the sixth day the patientfs 
muscles became tense and hard. Throughout this condition the action oi 
the heart was clearly audible. (Pages 28, 32, 33.) 

64. Lancet, 1867, !*•> P« 2 75« — (^ r - Hingston.) — Female, seL 24, 
married. Cataleptic condition. Thought to be dead, there being at one 
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period of the čase a death-like coldness and pallor. The pulse was imper- 
ceptible, and the limbs rigicL The eyes were upturned, and the pupilfl 
were uninfluenced by light The respirations were so slow and slight as 
not to dim a looking-glass. Eecoverj took plače after four hours. (Pages 
28, 31, 33, 35.) 

65. Lancet, 1877, I., p. 905. — (Dr. 0'NeUl.) — Female, ®t. 18. Cata- 
leptic condition. Became insensible. The heartfs action was impercepti- 
ble, the respirations noiseless, and the muscles rigid. (Pages 27, 28, 33.) 

[See also British Med. Journ., 1876, I., p. 722.— (Semi-cataleptic 
state occurring in a male (adult) after a mental shock, recorded by Dr. 
Sturges.) British Med. Journ., 1878, I., p. 635.— (Čase recorded by 
Dr. Gairdner, of abnormal disposition to sleep in a girl.) Lancet, 1880, 
I., p. 923, and 1881, I., 66.— (The čase of the sleeping girl (aet 21) of 
Turville, recorded by Mr. Hayman.) Medical Times and Gazette, 
1870, I., p. 103.— (Čase of extreme lethargy for two months in an adult 
male.) British Med. Journ., 1872, II., p. 167, and Med. Times and 
Gazette, 1874, II., p. 489. — (Account of the sleeping disease observed in 
Africa amongst the natives.) Lancet, 1870, I., p. 586. — (Dr. Handfield 
Jones) — (Čase of epileptic stupor, lasting twenty-five days, and terminat- 
ing fatolly.) And also, by the same reporter, Medical Times and Ga- 
zette, 1875, II., p. 184. — (A čase of hysterical trance in female (sat. 17), 
lasting for twelve days.) Edinburgh Med. Journal, Vol. XVII., p. 
29. — (Dr. Jameson.) — A čase of trance in female, set. 16. Med.Times 
and Gazette, 1872, II., p. 522. — Prolonged sleep for seventy-one hours, 
in a male, set. 25. Amer. Journal of Med. Science, Vol. LIX., p. 
245, recorded in Gaz. des Hop., Nov. 2, 4, 9, u, 1869. — (M. Legrand 
du Saulle.) — Male, set. 32. A seven months* sleep, simulating death.] 

66. Taylor's Med Juris., I., p. 137.— (Čase recorded by Briand.) — 
The body of a woman was exhumed after eleven years' burial It was 
found to be reduced to a skeleton, but the third, fourth, fifth, and sixth 
cervical vertebrae were held together by dark-colored decomposed flesh, 
whilst portions of a cord around the neck were well preserved. Thelength 
and color of the hair, the state of the teeth, and the form and length of 
the bones were recognizable. A ring was found on one of the finger-bones, 
by which means identity was established. (Page 80.) 

66*. Taylor's Med. Juris., I., p. 140. — A bodj recorered from a 
cesspool was found to be completely converted into a skeleton after eight 
or nine months' submersion. (Page 83.) 

67. Taylor's Med. Juris., I., p. 140. — Child, set. 8, ezhumed after 
16 months' burial. The bones were supposed to be those of a dog until 
the skull, with the hair upon it, and the lower jaw, were discovered. 
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These, together with certain ariicles of clothing found, served to establish 
8ex and identitv. (Page 80.) 

68. R. v. Spicer. — (Reading, March, 1846.) — In this čase a man waa 

tried for tbe murder of his wife. The woman had suffered violence, and 
was heard to fall down stairs at 12.30 a. m. At 9 a. m. ske was found per- 
fectly cold and rigid. It was argued tkat deatk must kave occurred about 
tbe period when tke fall was keard, and tkat tke prisoners statement tkere- 
fore, tkat ke saw kis wife alive at 4.45 a. m., was untrue. (Page 38.) 

6g. R. v. Gardner. — (October, 1862.) — In tkis čase a woman was 
found murdered, kaving lost a considerable quantity of blood from a 
wound in tke tkroat. Ske was rigid and cold wken discovered. Ske was 
lying on a wooden floor, covered only witk a petticoat and ckemise. Evi- 
dence \vas given to prove tkat ske kad been dead four kours. (Čase 11.) 
(Page 43.) 

70. Ogston'8 Med. Juris., p. 370.— {Quoted from tke "Lancet.")— 
" In October, 1840, a servant girl, wko kad retired to bed in apparentlj 
perfect kealtk, was found tke following morning, as it appeared, dead. A 
surgeon wko was called pronounced ker to kave been dead for some kours. 
A coroner's inquest was summoned for four o'clock, and tke reporter and 
tke surgeon wko kad been called in to tke girl were ordered to inspect the 
body previous to its sitting. On proceeding to tke kouse for tkis purpose at 
iwo o'clock, tke inspectors found tke girl lying in bed in an easy posture, her 
face pallid, but placid and coraposed, as if ske were in a deep sleep, wkile 
tke keat of tke body kad not diminisked. A vein was opened by tkem, 
and various stimuli applied, but witkout affording any sign of resuscita- 
tion. After two kours of kesitation and delay, a message being brougbt 
tkat tke jury were \vaiting for tkeir evidence, tkey were forced to proceed 
to tke inspeetion. In moving tke body for tkis purpose tke warmtk and 
pliancy of tke limbs were suck as to give tke examiners tke idea tkat they 
had to deal witk a living subject ! Tke internal cavities, as tkey proceeded, 
were found so warm tkat a very copious steam issued from tkem on tkeir 
exposure. Ali tke viscera were in a kealtkv state, and notking was de- 
tected whick could tkrow tke smallest ligkt on tke cause of tkis person's 
deatk." (Pages 25, 34, 42.) 

• 

71. Ogston's Med. Juris., p. 371. — " One morning, in tke summer 
of 1840, I (Dr. Ogston) was sent for to Littlejokn Street, Aberdeen, to see 
a lad of 17, wko kad just fallen down in tke street, wken on kis way to a 
workskop in tke neigkborkood. He kad immediately before left kis par> 
ents' kouse in good kealtk and spirits. Tke deatk appeared to kave been 
instantaneous. Finding tkat notking could be done, I left as soon as I 
perceived tkat ke was rea!ly dead. On tke afternoon of tke same daj I 
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was again sent for by the lad's mother, who stated that she had been de- 
terred from proceeding to dispose of the body by observing that it did not 
become cold, as might have been expected had he been reallj dead ; that 
the limbs were stili Bupple ; and that within the previous half-hour the 
color had retumed to his cheeks. In short, she expected that he was 
about to come to life again. These statements were undoubtedlj correct, 
and it was my painful duty to make the poor woman aware that ali this 
was owing to the very rapid approach of decomposition in this instance, 
which, by next day, was fully developed in the body, the increased tem- 
perature stili continuing." (Pages 26, 42.) 

72. Lancet, Dec. 6, 1879. — (Dr. KeUy.) — Boy, »t. 16. Čase of poi- 
soning by 3 iij- of prussic acid. 

The followiDg is the account of the post-mortem ophthalmoscopic ex- 
amination in this čase by Dr. Buzzard : " The usual brilliant red glow 
from the choroid was entirely wanting, and its plače was occupied by a very 
pale violet-grey tint. The optic disc, of a dull grey white tone, was very 
ill defined. The retinal arteries could be discerned with the greatest diffi- 
culty, as exceedingly narrow threada The veins, on the other hand, were 
easily traced, but appeared to be unevenly or imperfectly charged with 
blood. The observation was somewhat obstructed by a peculiar broken-up- 
like condition of the media — whether of the cornea, lena, or vitreous, I 
could not deteimine — which gave one the idea of looking through cooked 
tapioca." (Page 37.) 

73. Indian Med. Gazette, July 1, 1876. — Female, aet. 25. Drugs 
given to produce abortion. Death occurred without delivery. A four- 
months' foetus was expelled from the uterus after death. (Pages 47, 72. ) 

[A čase also mentioned of a seven-months' foetus being expelled, five 
days after death, during the transport of a body. Also of the inversion of 
the non-gravid womb by the force of the gases of putrefaction. Vide 
supra.] 
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PEBSONAL IDBNTITY. 

General Considerations. — Detaila for the Consideration of the MedicalJurist (A.) in 
Cases where a person is alive or has recently died ; (B. ) in Cases of the Discoverj 
of Mutilated Remains ; (C.) in Cases where Portions only of a Bodjr are found ; (D.) 
in Cases where a Bodj has been Burnt — Questions suggested bjr the Discoverj ot 
a Complete Skeleton or of Isolated Bones. — Age, Stature, Race, Likeness, Congeni- 
tal Peculiarities, Hereditarv Diseases, etc., in relation to questions of Identitjr. — 
Marks left bv the Hands and Feet. — Cicatrices and Tattoo Marka. — Hair and Fi- 
bres. — TheTeeth. — Stains. — Handwriting and Varieties of Ink.— Sight and Hear- 
ing. — Tabular Statementof Detaila to be Recorded in Cases of Disputed Identitjr. 

(Illustrattve Cases, paoe 221.) 

Of whom is this t/ie hody t — This question may arise (as in the čase 
of Dr. Livingstone) where a body is bronght f rom abroad, and doubt 
exists whether the remains are those of the person they are stated to be. 
Further, it is one of the questions 6pecially 6iibmitted at every inqnest 
to the jury for their consideration. Inquiries of this nature may have 
to be conducted on mutilated remains, or even on isolated bones. 
Hence sneli questions as the probable age, 6ex, stature, cause of death, 
period of death, etc, of the individual of whom the remains form a 
part, may be submitted to the medical j ur is t, to help elucidate the 
question of identity. 

But the personal identity of the living is a yet more f requent sub- 
ject of discussion than that of the dead, constituting, as it of ten does, 
an essential conneeting link in a eriminal trial, and the entire subjeet- 
matter of dispute in a civil cause. Thus, a man who has committed a 
erime leaves the country, and afterward returns : the authorities charge 
him with the offence, to which he pleads mistaken identity. Or again, 
a person, after many years' absence, returns home and claims as right- 
ful heir, titlc and property : unrecognized by the home relatives, they 
dispute the relationship and kinship of the claimant. As a rule in 
sueh cases the decision of the court turns more on general than on 
scientific evidence ; nevertheless, scientific evidence is f requently re- 
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quired, and oftentimes involves the most subtle of subtle scientific 
que8tions. {Cases 7 to 10, 14, 15.) 

Thus, the precise nature of various corporeal defects — or the cause 
of sundry marks or cicatrices found on tbe body — or the question how 
far tlie disappearance of cicatrices known to bave existed on the real 
person mav be capable of scientific explanation, may constitute the 
vcry gist of a čase. Tlie medical expert further will , be expected to be 
familiar with the various scientific investigations and inquiries that 
have been instituted from tirne to tirne respecting natural and unnat- 
ural growths, and with the recorded observations relating to the effects 
of age, accident, climate, occupation, and so forth, on individnals at 
different intervals of tirne and at different periods of life. These de- 
tails it will be his dutv, as a medical jurist, to apply to the special 
čase under inquiry. 

Cases of identity are frequently complicated by the fact that the 
great majority of people are untrained in minute observation. Thus, 
one part of a family will describe an absent relative as having very 
dark hair, whilst another part, with equally good faith, will assert that 
when last seen he had light hair. Even photographs help but little in 
this respect, complexion, general appearance, depth of tint, and so 
forth, depending far more on sneli details as the after touching-up of 
the negative, the time of its exposurc, and the ease with which it 
prints, than they do on the face and complexion of the sitter. Fur- 
ther, the recognition of a well-known friend with whom vre have had 
daily intercourse, by a carte-de-visite taken many years previouslv, is 
often far from easy. And this suggests the remark that, in ali cases 
where photographs are required in a court of law, the negatives them- 
selves should if possible be called for and produced. The tricks that 
a skilf ul photographer and toucher-up can play with a negative, render 
prints comparatively valueless as evidence. I have known a volume 
of smoke appear in a print as issuing from a chimney, and used as 
evidence of the existence of a nuisance, when no smoke existed in the 
original negative. In criminal cases vhere qnestions of identitv arise, 
two additional points freqnently eomplicate the inquiry, viz., (1) that 
the prosecutor may have seen the prisoner for a few seconds only, and 
that by an imperfect or instantaneous light (sneh as a gas lamp, the 
flash of lightning or of a pištol, etc.) ; and (2) that criminals are well- 
known adepts at personal disguisement. 

Question8 of identitv, again, often occur in cases of inf anticide and 
of the exposure of new-born children. A variety of cireumstances 
frequently combine in sueh cases to render positive identification a 
matter of the greatest difflculty. Thus, the child may, in the first in- 
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stance, Lave been f ound by boys in the street, who deliver it up to a 
policeman. When the child is afterward shown them they are unable 
to identify it, and are probably ignorant even of the sex. A medical 
man, in sueh čase, should not commence the post-mortem until either 
the body has been identified or every efFort to identify it has failed ; 
and f urther, if compelled to commence the autopsy, it is advisable that 
the face should be as little disfigured as possible, and every minute 
point of detail recorded. (Čase 5.) 

Bearing in mind the many questions involved, it will be under- 
stood why tlie subject of the personal identity of the living and dead 
Bhould be one beset with difficulties. 



It will be convenient, in the first plače, to generalize briefly on the 
principal matters to which our attention, re identity, should be directed 
in different cases, and afterward to discuss separately and in detail, 
some of the chief points that require f urtlier consideration. 

(A.)— Identlty in the čase of a living person, or of a 
body that has been dead a short tirne only. 

(1.) Age (p. 136). — It raay be of importance in establishing iden- 
tity to fix the probable age of the person. In the čase of children, 
the size, development, and condition of the epiphyses, and in the čase 
of adults, the hair and teeth, and the condition of the alveolar pro- 
cesses, demand special attention. (Čase 13.) The greatest possible 
caution, however, in attempting to fix the age of a person is necessarj. 
{Čase 37.) 

(2.) Sex. — Cases of doubtful sex will be discussed in detail in 
Chapter VI. 

(3.) Trade, ckaracter of toork cmd oocupation of the person. — Thns, 
the existence of horny hands denote that the person has been accue- 
tomed to hard manual labor {Čase 31), whilst soft pliant hands, want- 
ing in muscular development, indicate employment of a different 
character. Certain stains on the fingers (such as silver stains coni- 
monly found on the hands of photographers, etc.), should be recorded 
as suggestive of the business in which the person had been engaged. 

(4.) Complexion. — In Čase 13 a difference in the complexion of 
two persons proved of importance in determining identity, the raur- 
dered woman being proved to have had a sallow complexion, whilst 
the woman with whom she was confused was of a dark complexion. 
(See &1bo Čase 36.) 
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(5.) Likeness and general type offace (p. 150). — Type of face con- 
stituted a que8tion of great importance in the Tichborne čase (Čase 4), 
the flat broad noše, broad nostrils, badly formed ear lobules, and blue 
eyes sworn to as existing in the real Itoger, being 6carcely consistent 
with the straight aquiline noše, well-formed nostrils and ear lobes, and 
the brown eyes of the claimant. (See also Cases 6 to 10.) 

As regards identity from likeness af ter death, there are many cir- 
cumstances that may render recognition, even by the nearest relatives, 
a matter of the greatest difficulty. (Čase 29.) Thus, the expression, 
which usually appears calm and placid during the after-death period 
of relaxation, may become drawn and painful during the stage of 
rigidity, both the one and the other being equally unnatural. Identity 
by likeness fourteen days after putrefaction has Bet in, is as a ralo 
practically impossible, although it must be admitted that exceptional 
cases occnr where likeness can be clearly established after long and 
alraost indefinite intervals. (Pages 34, 71, 81.) 

The value of photography, as we have already said, must not be 
overrated. People changegreatly by tirne, and the lenses of cameraa 
are not uniformly perfect. (Page 125.) 

(6.) Race (p. 149). — This may in some cases be determined. (Čase 
31.) The color of the skin, be it natural or the result of disease, or 
of the action of drugs, should be accnrately recorded at a post-mortem. 

(7.) Jlair (p. 169). — The color, ainount, general character, and 
length of the hair may prove important in determining both the indi- 
vidual and the sex. (Cases 13, 35, 41, 57, 59, 62, 63, etc.) But here 
certain points are to be noted : — 

(a.) The color of the hair may bealtered by dyes. Thus black hair 
may be rendered light colored (Čase 65), and light hair may be dyed. 

Any hair on which evidence has to be given, should first of ali be 
thoroughly washed with water, and its color and tenacity in this condi- 
tion recorded. Afterward a portion should bo digested in nitric acid, 
and the acid liquid tested for silver, bismuth, and lead. The color of 
the hair after treatment with acid should again be taken note of. 

(0.) Anv hairs found in a cofBn should be examined, to determine 
if possible whether or not they are human. 

(y.) Any hair found either in the hands or free about a body, 
should be caref nlly preserved and properly mounted in Canada balsam 
for microscopic examination. The correspondence or the non-corre- 
spondence of such hairs with the hair of the deceased or with that of 
an accused person, may constitnte evidence of great importance. 

(d.) A que8tion arises here, Does the hair grow after death ? (Čase 
71.) (Page 180.) 
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(8.) Nails. — The nails resist decomposition an unusually long tirne. 
Their length and any peculiarities of growth should be caref ully re- 
oorded. (Čase 27.) 

(9.) Stoture and Girth (p. 141). — This constituted a subject of dis- 
cu88ion in tbe Tichborne čase. (Čase 4.) Could tho real Roger, who 
at tbe age of twenty-one was slini, 9 stone in weigbt, having narrow 
hips, thin straight legs and long bony fingers, develop within twelve 
years into a luige man like tbe Claimant? 

(10.) Changes effecttd by tirne, eorposure amd hardship on the faoe 
amdperson (Cases 4 and 8), and (in the čase ofthe living) on the mind 
and memory. — (Čase 4.) 

(11.) Sears, ek\ (p. 157). — Tattooes are most commonly found on 
the arins of sailors and of tbe idlo classes. The marks of nsevi, of 
skin diseolorations, of tbe lash, of bleeding, cupping, branding and 
setons, also marks of previous diseases, sneh as adhesions from pneu- 
monia, skin diseases, scrofulous ulcers, small-pox, and svphilis, dis- 
eases of the teeth, etc, must be accurately recorded. (Cases 3, 4, 5a, 
17, 18, 19, 20, 21, 23, 24, 26, 35, 38, etc.) 

Questions relating to the permanence, the nature, and the cause of 
scars are of ten important. Thus a person may assert a scar to be dne 
to one cause which is manifestly dne to anotlier. {Čase 3.) 

(12.) Deforrnities, Congenital Malformations, etc. — The shortening 
of a leg, sneh as would cause lameness or a peculiar waddling in the 
walk (Čase 28), the known absence of certain parts or organs (Ca*e 
15), evidence of spina! disease, of wens, pimples, warts, or moles 
(Cases 28, 29, 30, and 38), of uterino malformations (Čase 31), etc, 
may prove important. 

(13.) Injuries. — The existence of old (united or ununited) frao- 
tures, marks of wounds, etc., may constitute important evidence. 
{Cases 2, 16, 47.) The probable age (Čase 1), and the *preche jnsition 
of a wound (Čase 11), either in relation to blood spots or to other in- 
juries inflieted on the body or clothes, may require to be determined 
in cases of dispnted identity. 

(14.) Pregnana/. — (Čase 35.) 

(15.) Clothes, rings, and other articles ofjewelry, contents ofpockets, 
etc. — (Cases 36, 51.) Ali matters of detail connected with these, sueh 
as marks on linen, etc., should be noted with the most exact accuracy. 
(Čase 28.) Articles likely to be matters of evidence should be pre- 
served and marked so that aftenvard they may be easily identified. 

(16.) In the čase of the living it may be important to note pecu- 
liarities of speech, sueh as lisping ( Čase 16), stammering, inability to 
pronounce certain words or letters, or peculiarities of pronunciation. 
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(17.) In tlie čase of dead bodies ali sneli details as smears of tar, 
paint, etc, either on llie clothes or body, ehoiild bo recorded as likelv 
to tbrow ligbt on the identitj of tbe person or belp othcrwise in as- 
eisting jtistice. (Čase 38.) 

(B.) — ldentity in cascs where mutilated remalns, or a 
portion only of a body has been recovered. 

Ab a rule, sciencc in its most elaborate refinements, fuils to dis- 
pose entirelv of a dead bodv. (Cone 34.) 

Tbe fulloving poin ta (in addition to those mentioned above) need 
considerntion: — 

(1.) Hoic far the severni jiarte Jit, tofjether. — By carefnlh' DOtiDg 
tho con-espondenee or otherwise in the bones, mnseles, and blood-ves- 
eels of the several pieces (some of which may be fonnd in one plače 
and some in anotber), we uiay be enabled to determine whether thev 
belong to tbe same bodj, or to different bodies. (Cases '28, 31 to 33.) 

(2.) Ane. — It may often be possible to determine tbe age, even 
frora mutilated portions of a body {Čase 3S), althongh in ali sueh 
cases a verv gnarded opinion should be given. (Vase 37.) 

(3.) Statitiv. — This may be judged approximateiy by tlie relatlon- 
ebip generallv fcnoWD to exist between the height of a person and tbe 
lengtlt of certain bones (p. 147). (Cases 34, 36, and 38.) 

(4.) Injuries MMij to caiise AvrtA.— Thus in Cases 35, 36, and 38, 
the natnre of the injnries found on mutilated remains, respectively 
pointed to the form of violence inilicted on the bodj dnring life. 

(5.) Mft/toif qf ' Mu/itation. — In cases of mutilation, the public in- 
variablv snggest medical students as the odprite. It must bo remem- 
bered, hmvever, that medica] stndents in dissecting do not hack or 
mangle a bodv, bnt rather etit carefully so as to preserve tmiscles and 
blood-vessels — tliat tbey do not štab or otbervriso treat a bodj in suelt 
iii:ti]in.r as to simnlate acts of violence— that tbey do not make away 
with tli o parts apeciallv nocoseary for identification— and, lasti v, tlmt 
they do not reecive subjeets for dissection vitli their clothes t>n 
(Čase 36.) 

It may be worth' mentioning tbnt the method of, and the instrn- 
ment nsed for mntilatmg a body, e.g., whether it be a small or a largo 
knife, a cbopper, a fino or a coarse saw, ctc. (Čase 3S), may be sugges- 
tive. Again, tbe presuinption tliat a bnteher in mntilating a bodv 
would probably do so witb less mangling than moft people, proved of 
importance in one čase. 

(6.) The treatment t" ichich the parts have been siibjected. a/ter 

mvtffation. - (< 'ost i B8, 86, eta. i 
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(7.) In ali cascs of mutilatioii cvery minute detail connected witli 
the teeth (i£ the head bo recovered) should receive special considera- 
lion. Their number, arrangement, state of decay, worn appearance 
(e.g.j by constantly holdiug a pipe), or the presence of artificial teeth 
(Čase 34), should be noted. If any teeth ha ve been removed, careful 
note should bo taken whether their removal was, or was not of recent 
date. It is advisable, in order to avoid possible doubt or discussion 
hereafter on these points, that a čast of the mouth be taken before 
the remains are finally buried. 

(C.)— Identity in cases vvhere an entire or an Incom- 

piete skeleton has been discovered. 

In addition to what has been already said under A and B, the 
f ollowing points are worthy of note : 

(1.) The extent to which destructionofthe soft pcvrts has jprogressed. 
— This may at once settle the non-identity of the remains. (Čase 
47.) Thus supposing a body after prolonged burial be found com- 
pletely reduced to a skeleton, and it be stated that the individual in 
que8tion had been seen alive two or three months previously, the iden- 
tity is disprovcd by the impo8sibility of a body becoming completely 
skeletonized after burial in earth for such a short time. 

(2.) The surroundings of l/te bones. — Thus buttons or articles of 
jewelry (as a ring) (Čase 41), or portions of boots, etc. (Cases 48 and 
50), may be found long after the sof t parts of a body have rotted. 

(3.) Are ceiiain bones human f — Mistakes in answering this ques- 
tion are recorded, and suggest the necessity for great caution. (Cases 
40 and 51.) The medical jurist in ali such cases should content him- 
self with saying whether bones submitted for examination in his judg- 
ment be human, rather than (if they be not human) venturing an 
opinion as to the precise animal to which they belong (p. 133). 

A further question (supposing the bones to be human) will occur, 
viz., Are they the boiies of one, or of inore than one i?idividual f 
(P. 134.) 

4. Age. — If the remains be those of a person under puberty, the 
size, length, and general appearance of the bones, the condition of the 
cartilages of the ribs and sternum, and the state of the epiphyses, will 
f urnish data by which to determine the probable age. Age becomes 
a matter, however, of far greater difficultv after the advent of puberty. 
The condition of the alveolar processes will prove a certain guide at 
more advanced periods of life. (Cases 49, 50, 51, and 53.) 

(5.) Sex. — The bones where the muscles are attached exhib.it a 
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more marked roughne68 in the male than in the female. The pelvis, 
hovvever, will be our chief guide in determining sex. (Cases 41, 49, 
and 50.) Biit it is important to remember that the pelvis is very little 
guide in this respect before puberty, or at any rate before the age of 
eight or ten (Čase 51), whilst even after puberty, unless the entire 
pelvis be recovered and its sexual characters be well marked, a veiy 
guarded opinion only should be given. (Čase 49.) 

(6.) The Teeth. — Cases 12, 41, 42, and 52, show the importance 
of noting aH particulars respecting the teeth in cases of dispnted 
identitv. 

(7.) The JSiiir. — Hair may be found in a coffin long after the 
soft parts have decomposed, and where nothing but the skeleton re- 
mains. 

(8.) MaZformations of bones. — Cases are recorded where spin al 
malformations and bowed legs (Čase 42), the existence of supernumer- 
ary toes and fingers (Čase 44), and certain peculiarities of bones (Cases 
12 and 45), proved important in establishing identitj where a few 
bones only were recovered. 

(9.) Diseases of bones. — On several occasions the discovery of an 
anchylosed condition of joint, of spinal disease (Čase 45), etc., have 
proved, or helped prove, identity. The existence of rickets, of svphi- 
litic disease, and sof tening of bones should be carefnlly noted. 

(10.) Injuries to bones. — Injuries to the skull (Cases 42 and 43), 
and to other bones (Čase 50), should be soughtfor. Further, it should 
be noted how far the appearance of such injuries sugge6ts the instru- 
ment with which they were inflicted and whether they were likely to 
have caused the death. (Čase 50.) 

And here two cautions are suggested :— 

(«.) Not to mistake accidental injuries occurring to the bones during 
exhumation for acts of violence inflicted during life. {Čase 43.) 

(0.) Not to confound deficient ossification of the skull or unclosed 
fontanelles for criminal violence. (Čase 46.) 

(11.) Pregrumcy. — If the bones of a foetus be found in the same 
coffin with those of a female skeleton, the fact is suggestive of the 
probable pregnancy of the woman at death. The absence of such 
foetal remains in the coffin has been used as an argument against 
the body exhumed being that of the individual supposed, seeing that 
at death the woman in question was known to have been far advanced 
in pregnancv. (Čase 52.) It must be remembered, however, on the 
one hand, that undertakers frequently bury still-borns indiscriminately 
in coffins with adults, and on the other hand, that foetal bones would 
probably be disintegrated long before the bones of an ada&» 
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(D.) — ldentity in cases where burnt remains have been 

discovered. 

The evidence derived from burnt remains mnst, as a rule, at best 
be unsatisfactory. Nevertheless the age of a bone, and the state of 
the epiphyses, may be determined almost as well af ter, as before cal- 
cination, if the burnt bone be entire. The presence of phosphate of 
lime in large bulk in an ash, if that be ali remaining, will constitute im- 
portant evidence in proof of its being a bone ash, althongh this fact 
alone supplies us with no data by which to distinguish the ash of 
human from that of the bones of other animals. (Cases 54, 55, 56.) 

Cremation, as suggested by certain unpractical enthusiasts, will put 
an undoubted barrier, at long intervals after death, to the dead body 
itself furnishing evidence to assist justice (as earth burial so often per- 
mits) either in clearing the innocent or in punishing the guilty. 
(Cases 44 to 46.) 

Having thus far summarized the chief points to which attention 
shonld be directed in different cases " re identity " we proceed to con- 
sider certain of these in detail. 

L In cases where skeletonsor isolated bones have been discovered, 
the f ollowing questions suggest themselves : — 

(1.) Are the bones human, or are they those of some other 

cmimalf 
(2.) If human, are they panrts of the same slcdeton, or do they 

bdong to more than one body f 
(3.) If exhumedj what length of tirne hod the body prdbabhf been 

buried t 
(4.) What evidence con be gathered from their examination as 
to thejprobable cause of the death oftheperson ofwhom 
theyform a pa/rt t 
The following subjects will then be considered in relation to vari- 
ous questions respecting the identity of the living and dead : — 
II. Age. 
HI. Sex. 
IV. Stature. 
V. Race. 
VI. Likeness. 

VII. Congenital peculiaritios and hereditary diseases. 
Vili. Marks of the hands and feet. 
IX. Cicatrices and tattoo marks. 
X. Hairs and fibres. 
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XI. The teeth. 
XII. Stains. 

XIII. Handwriting and varieties of ink. 

XIV. The limita of vision. 
XV. The limite of hearing. 

I. Human Remains. 

(1.) Are the bone* humcm, or are they those of some other cmimal f 
— Bones, it may be remarked, are not necessarily human because they 
are found in a churchyard, or vioe vew&. (Cases 40, 51, 55.) It may 
help us niaterially, however, in deciding their origin, to consider (a) 
their position , and (0) associations. 

(a.) As reg&rds j)o#ition y it is customary in Christian burial to plače 
a corpse in the ground at full length, with the head toward the west. 

((i.) If with the bones be found the remains of clothes, metal but- 
tons, jewelry, etc., such associations constitute evidence of great value 
in determining origin, and possiblv identitj. Hence the earth round 
about tlie remains in question should be carefully sif ted, to see if arti- 
cles that may help to establish the nature of such remains can be 
found. (Cases 41, 48, 50.) 

Further, if, in addition to the body being placed east and west, 
other bodies arranged one above the other be found near it, such a 
circumstance is strongly suggestive not only that the remains are hu- 
man, but that the plače where they were f ound was at some period or 
another a burial-ground. In a čase of this nature therefore various 
parts of the ground should be examined, to 6ee whether the remains 
of other bodies can be discovered. 

If a whole skeleton be submitted f or report, no difficulty can occur 
in deciding whether the bones be human ; for even the skulls and ex- 
tremities of those anthropoid apes that somewhat resemble man in 
general appearance, possessing in certain cases clavicles and dental 
formulse closely approximating to our own, nevertheless, as a whole, 
present important differences scarcely possible to overlook or confuse. 
Bui the real difficulty occurs when single bones, or fragmente of bone 
are submitted for report. (Cases 40, 51.) It is not necessary for us 
to discuss here in any detail the points of distinction between human 
bones and the bones of other animals. Some of these characteri6tics 
are referred to by Dr. Taylor with questionable accuracy. No diffi- 
culty, however, can possibly arise in deciding, by the aid of the micro- 
scope, whether the emalleet fragment referred for ?xamination be bone 
or not, seeing that, even supposing the Ha^^i^asi ^»s^& «s^ ^^»^ 
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be wanting, we are certain to detect in the čase of bone, at any inter- 
val of tirne, the presence of bone corpuscles or cells (lacunm). 

But in such čase this is about the limit of our power. For admit- 
ting that the bones of different animals not only present differences in 
their chemical coinposition but also in their microscopical characters 
("Med. Gazetbe? Dec. 11, 1845), the size of tlie bone-cells bearing a 
certain relationship to that of the blood-discs, being largest in reptiles, 
smallest in birds and niammals, and of an interinediate size in fish, — 
admitting further that the bones of the aged differ cheinically fronti 
the bones of the young by containing an excess of calcareous over ani- 
mal matter, and that, as a consequence, slight differences, recognizable 
under the microscope, may in some cases be apparent ; — admitting, we 
say, ali these f acts, nevertheless, in the present state of our knowledge, 
they are to be regarded as mere generalizations, so broad and yet so 
narrow as to render them unsafe to bo applied to inedico-legal investi- 
gations. 

If any hair be found on fragmente of a skull, should such be re- 
covered, its examination will afford important evidence. Tlie micro- 
scopical appearance of the hairs of different animals are specially 
characteristic, and scarcely liable to much change either by tirne or 
burial. {Čase 69.) 

In the čase of mere f ragmentary particles being submitted for ex- 
amination, the medical jurist should content himself with stating 
whethor or not they are bone, venturing no opinion as to their precise 
origin. If, however, several bones or a more or less perfect skull be 
recovered, he may then be able to form an opinion whether they are 
human. Further than this it is not advisable to go. To state in the 
witnes8-box the precise animal of which he may believe the bones 
form a part, opens a door for cross-examination, which in a medico- 
legal čase is not only, as a rule, objectless, but may do positive harm 
by diverting attention f rom the real question at issue. Opposing coun- 
sel are only too glad to seize upon such disputed points for cross-ex- 
amination, in order to diseredit a witness. Of course, we admit there 
may be cases where it is necessary to give more definite evidence, but 
they are not common. A door should never be opened iinnecess*rily, 
lest it be difficult to shut it when desired. 

If numerous separate bones believed to be human be recovered, 
the question will then arise : — 

(2.) Whether they arepaHs ofike same skeleten, or hdong to more 
than one body f — It is advisable in such cases to commence our inves- 
tigations by examining each bone separately, to determine whether it 

mga to the right or to the lef t side. This done, we should label it 
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accordingly, and at once plače it in position. {Čase 34.) By thus de- 
termining the side to which each bone belongs, and as we proceed fit- 
ting them togetlier as best we can, this question may of ten be satisfac- 
torily answered. Thus, if two right nlnas, or thrce femurs, etc., be 
discovered, the conclusion is obvious. 

It may not be out of plače to reniark that, af ter the bones have 
been fitted and arranged, they should be carefullj faetened togetlier 
and photographed. 

(3.) As regards tJie length of tirne the bones have probahly been un- 
der pround, it is usually supposed that, in an ordinary grave, a body 
becomes skelctonized in about ten years. Adinitting this to be sub- 
stantially accurate, there are not a few cases where, on the one h and, 
ali the soft parts have been destroved in a far less time, and, on the 
other hand, where they have been preserved f or a much longer period. 
(See Putrefaction.) Certain parts, sueh as the hair, resist decomposi- 
tion almost indefinitely. Af ter long burial, more especially in an iron- 
charged soil, the bones (and frequently the teeth) assume a dark or 
reddish-brown color. 

(4.) The probahle cause of de<jih, judged by an examination of the 
bones, may be infeiTed if fraetures and otlier injuries be discovered. 
Given a fraeture of, or injury to, an exhumed bone, two qu$stions need 
careful consideration : (a) Was the injury caused by violence inflieted 
during the life of the person, or may it have resulted f rom the axe or 
spade of the grave-digger ? (Čase 43.) And (fJ), if caused during life, 
was it of recent or of old standing ? Thus in Cases 42, 43, and 50, 
fraetures of the skull, indicating the cause of death, were discovered 
on examination. 

Again, certain associations of a skeleton, sueh as, for example, 
finding the remains of a rope round the cervical vertebrae, may be 
suggestive of the cause of death. (Čase 41.) 

Again, a diseased condition of bone may be discovered. (Čase 45.) 
In sueh cases much čare may be necessary to distinguish between 
disease, decay, and violence. (Čase 46.) 

Again, if a fraeture with new bone around the broken ends be 
found, the fact that the violence to the bone occurred during life, and 
even some time before death, will be abundantly proved. (Čase 47.) 

It may, further, be within the power of the medical jurist to form 
6ome opinion from the nature of the injnry, as to the instrument by 
which the violence was inflieted (Čase 50), and whether it was direct 
or indireet. 

Lastly, in examining a skeleton or individual bones aH sueh details 
as peraonal deformities, etc, should be careivAVj c^^&r;^ «A 
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(Cases 42, 44.) Further, if around and about the skeleton of a feinale, 
foetal bones be discovered, the fact is suggestive, but by no means ab- 
solute proof, of pregnancy. (Čase 47.) 

Although from the exaniination of the remains of a body we may 
be unable to determine their identity, nevertheless we may be able to 
prove \vhat, to the accused, may constitute evidence of great import- 
ance, viz., that they could not have belonged to the particular body 
supposed. 

II. Age. 

Personal identity will naturally depend, in many cases, upon the 
age of the person concerned, or upon the age of the body or portions 
of the body discovered or exhumed. To determine age during life is 
of ten a matter of extreme difficulty. In the čase of children we may 
generally fix it more or less accurately by observing the teeth, the 
height and weight, and the general development. It is, however, to 
be noted that in certain diseased conditions, such as in some cases 
of congenital or hereditary syphilis, a retarded puberty is not un- 
common. 

The middle period of life presents the greatest difficulty in deter- 
mining age. Hard work, mental anxiety and dissipation may make 
the adult of twenty-five or thirty look f orty or fif ty, whilst the absence 
of snch causes may make others look younger than their own children. 
Grey hairs do not necessarily denote old age, nor black hairs youth. 
The hair of the Albino is scarcely liable to deceive in this particular, 
because of its invariable association with pink eyes, but hereditary 
premature greyness, or the sudden influeiice of fright or trouble in 
bleaching the hair, must not be overlooked (page 177). Again, in the 
matter of baldness, which may be iinportant in establishing age, much 
čare is required. Thus cases are on record where complete baldness 
has been the result of fright (" Brtiish Med. Jcmrnal" 1S79, II., p. 
346), and likewise of disease (notably of syphilis) in young persons. 
("Med. Times and Oaz.? 1870, II., pp. 518, 551, 575 ; "Brit. Med. 
Journ.," 1880, II., pp. 114, 157, 197, 535.) 

After thirty-five, besides the "crafty crowsfeet" (of which the 
laureate speaks) about the eyes, other lines make their appearance in 
the face, more especially around the mouth. The features become 
more set. The eyelashes, eyebrows, and hairs of the face generally 
grow coarser and longer. Hair, particularlv in the male sex, grows 
profusely in the nostrils and ears, and about the nipples. The 
thumbs become more pointed, and the great toe turns in a curved 
direetion toward the middle line of the foot. The skin loses its 
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suppleness, and becomes either drier or more greasy. The body 
may either fall away ^»inking vato littte room") or grow stout. 
The abdomen often becomes pendulous, whilst in f emales the mam- 
in® either waste or enlarge considerably. The arteries may be- 
come tortuoii8 and eord-like, or of even bony hardness. An " arcus 
senilis" may be apparent in the eye. The figure begins to stoop, as 
the intervertebral substance is absorbed or shrivelsj the muscular 
power lessens and the vertebrsd become more bevelled. The teeth 
decay, the noše and chin approximate, and old age creeps on in the 
"lean and slippered pantaloons." (For a full description of these 
senile changes, see " A Practical Treatise on the Diseases and Infirmi- 
ties of Advcmced Life? by Dr. Daniel Maclachlan, 1863.) 

In determining age from the skeleton, or from such remains as may 
be f orthcoming, there are several points to be noted : — 

The Points of Ossijication and the extent to which osseous union 
ha&jprogre$8ed. — Certain details under this head may be stated as fol- 
low8 : — 

1 year : Points of Ossification : — Lower extremitics of humenis 
and ulna ; heads of the f emnr and humerus ; upper cartilage of tibia. 

1£ year: Anterior fontanelles should be closed. 

2 year% : Points of Ossification : — Lower cartilage of radius, tibia 
and fibula. 

2£ year8 : Points of Ossification : — Greater tuberosity of the head 
of the humerus; patella; lower ends of the last four metacarpal 
bones. 

3 years: Points of Ossification: — The trochanters. 

4 years : Points of Ossification : — The second and third cuneif orm 
bones of the tarsus. 

±\year%: Points of Ossification: — The small tuberosity of the 
head of the humerus ; the upper cartilage of the fibula. 

6 years : The descending ramus of the pubis meets the ascending 
ramus of the ischium. 

From 8 to 10 years : The upper cartilage of the radius becomes 
ossified. 

9 years : The ilium, ischium, and pubis meet in the cotyloid cavity 
(acetabulum) to form the pelvis. 

10 years : Ossification begins in the cartilaginous end of the ole- 
cranon. 

12 years : Points of Ossification: — The pisiform bones of the 
carpus. 

13 j/eara: The three portions of the ob innominata (ilium, h 
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and pubis), though nearly united, can stili be separated. The neck of 
the f emur is ossified. 

14 yea/r8) or about jmberty : There are now added some f ourteen 
additional centres to the sacrum. 

15 years : The coracoid process becomes united to the scapula. 
Between 15 and 16 years : The olecranon beconies united to the 

ulna. 

From 18 to 20 years: The epiphysis at the upper end of the thigh 
bone is joined to the body of the bone, as well as those belonging to 
the inetacarpus, metatarsus, and phalanges. 

20 years : The upper and lower epiphyses of the fibula, as well as 
the lower epiphysis of the f emur, are respectively united to the bones. 

25 year8 : The epiphysis of the sternal end of the clavicle, and of 
the crista ilii are united to the bones. 

If ali the epiphyses be f ound united to their bones, and the bones 
themselves are solid and well-marked as to muscles, processes, and 
foramina ; and, f urther, if the jaws show the wisdom-teeth, we mav 
conclude the individual to be of adult age. 

The VertebroB. — The epiphyses of the bodies of the vertebrse are 
sometime8 not Consolidated until 30 years of age. 

The Cartilages of the Larynx in advanced life assume more the 
appearance of osseous than of cartilaginous structure. 

The Stemum. — The 6econd and third pieces of the sternum rarelv 
join until the thirty-fif th or fortieth year, whilst the union of tlie first 
and second pieces is not usually complete until quite advanced life. 

The Cartilage8 of the liibs. — The cartilages of the ribs generallv 
ossify late in life. Dr. Humphry regards this ossilication as rather a 
6ign of disease than of age. The first cartilage is more frequently 
ossified, and at an earlier period of life, in men than in women. 

The Skutt. — In old age the diploe is more or less absorbed, leaving 
tLe cranial bones thinner than they were in middle life. The sutures 
become fii*mly ossified, and gradually less distinct. If the sutures of 
the skull are indistinct, we may then fix the age as at least between 
fifty and sixty. As a rule the parietal sutures disappear about the 
age of puberty, although sometimes (but rarely) they remain separate 
throughout life. 

The Lower Jaw. — The alveolar cavities containing the teeth are 
formed about the sixth month of intra-uterine life, whilst the rudi- 
ments of the whole of the temporary and some of the permanent 
teeth (the anterior molars for instance), are usually found within the 
gums in capsules at the tirne of birth. Again, the jaw of the infant 
is rounded and somewhat seuiicircular, the ramus and body forming 
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an obtuse angle. As age advances toward middle life, tke jaw loses 
its roundness, and as the alveolar processes containing the teeth be- 
come more and more perfect, exhibits a well-niarked angularity and 
squareness. With old age, the teeth drop out or decay a\vay, the jaw 
returning to its infantile shape. After a time the whole alveolar body 
may become absorbed, a 6harp ridge replacing the holes for the teeth 
as they originally existed. 

The Femur. — The neck of the f emur before puberty is directed 
obliqnely, so as to form a gentle curve f rom the axis of the shaf t. In 
the aduU male it forins an obtuse angle with the shaft, being directed 
upward, inward, and a little forward. In the female it approaches 
more nearly to a right angle. Oceasionally in very old subjects, and 
more especially in those greatly debilitated, its direction becomes hori- 
zontal, so that the head sinka below the level of the trochanter, and the 
length diminishes to such a degree that the head becomes almost con- 
tinuous with the shaft. 

It has previously been remarked that the bones of the aged con- 
tain a greater relative percentage of mineral to animal matter tlian 
those of the young, and that they are generally lighter from the me- 
dullary canala being larger. 

Medico-legal aspecis of Age. Mmoritt/ and Majoriti/. 

In law, a male or female uiidcr twenty'One years old is regarded as 
an mfant or minor. Before that age a male can neither alienate, by 
deed or by will, lands, goods, or chattels (1 Vic, cap. 26), nor can he 
be required to ser ve on a jury. 

At the age of fourteen a male is supposed to have arrived at t/čara 
of discretiortj so that he can consent or refuse to marry. A female 
may be betrothed, or given in marriage at seven, \vhilst at nine she is 
entitled to dower (Henry III., c. 20). At twelve she is supposed to 
have arrived at years of maturitv, so as to consent or not to the mar- 
riage contract (!). But the law requires in cases of youthfuI marriages 
the consent of the nearest of kin. 

Marriages contracted by minors have, however, for manifest rea- 
sons, been held valid, although contracted against the consent of pa- 
rents or guardians. At twenty-one years of age, both male and female 
can contract marriages and f tilfil aH legal and civil rights and duties, 
without the consent of either parents or guardians, although certain 
trusts may in this respect limit powers. Age, in nearly ali the cases 
we have mentioned, must be proved by documents and not me 
medical evidence. 
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Full age is reckoned on tlie first instant of the day hefore the 
twenty-first anniversary of the naan's birthday, i.e. y forty-seven honrs 
and fif ty-nine minutes short of the complete number of days, counting 
by hours. This mode of reckoning is applicable to ali ages. 

In every midwifery čase it should be the rule with the medical at- 
tendant to make a note of the precise tirne that the child was born, 
remembering that the important record is not when the labor com- 
raenced, but the moment that the child was entirely expelled f rom the 
niother — in other words, the tirne of its legal birth. A simple note of 
this on the part of an accoucheur might often save a whole estate being 
squandered in law. 

Nearly ali the judges (notably Justices Earle and Keating) have 
held that a child up to the age of seven years, cannot distinguish right 
from wrong, so as to bo ca/pdhle ofcrime. If, however, " a malicious 
intent" can be proved, in other words, a guilty knowledge of the 
nature of the act, the law supposes that malitia mgplet aitatem. If a 
child under f ourteen be indictcd f or murder or arson, it must be shown 
that the child is conscious of the nature of the act. In the čase of H. 
v. Vanvpleu) (Lincoln Suminer Assizes, 1862), a girl under fourteen 
years of age was convicted of poisoning by strychnia. 

" In ali cases, the question is, whether the jurv are satisfied that 
the child, of whatever age, has sufficient knovvledge and discretion to 
understand that he is doing a criminal act, for if he has, he is answer- 
able to the law for the consequences, and whatever the feelings of 
courts and juries may be on such occasions, it would be highly detri- 
mental to the public if any age was exempt, because people of full 
years \vould employ children to commit crimes of almost every de- 
scription." 

Under fourteen a male infant is not supposed to be capable of 
committing a rape, nor even a criminal assault in the first degree, 
although he may be convicted as a principal in the second degree. 
Under ten years of age, a female is presumed to be incapable of con- 
senting to sexual intercourse. Hence in cases of rape, provided the 
girl be less than ten years of age, the question of consent or non-con- 
sent is immaterial, nor indeed is the čase altered even by solicitation 
on her part. Under such circumstances a rape is felony. (24 & 25 
Via, c. 100, sec. 50.) 

If a rape with consent be committed on a girl between the ages of 
ten and twelve, the crime is regarded as a misdemeanor (24 & 25 
Vict, c. 100, sec. 51), whilst if she be above twelve, intercourse with 
consent ceases to be illegal. 

In the čase of unnatural crimes, both the active and the passive 
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agent are deemed eqnally guilty, but if the passive agent be a boy 
nnderfourteen or a girl nnder twelve, the active agent only is charged. 

III. 8ex. 

(This will be discussed in detail in a f ollowing chapter.) 

IV. 8 tat ure. (Beight and Weigkt.) 

The following are the average lengths of the foetus at different 
perioda of intra-uterine life, and also of children and adults at varions 
ages. The Table is taken from M. Sne {Meinoires de VAcademie 
Boyale des Sciences, 1755, Tom. II., p. 574) : — 



Age. 


Total length. 


Trunk. 


Upper 
Eitremitie«. 


Lower 
Extremitie& 


Foetus of 6) 
weeks j 


16 lines. 


1 inch. 


5 lines. 


4 lines. 


2| months 


2 inches 3 lines. 


1 in. 8 lines. 


9 " 


7 " 


8 " 


3 inches. 


2 " lline. 


13 " 


11 " 


4 " . . . .- 


4 inches 4| lines. 


2 "11 lines. 


1 in. 9 lines. 


1 in. 5| lines. 


5 " 


6$ inches. 


4 " 4 " 


2 " 6 " 


2 " 2 " 


6 " 


9 


5 " 8 " 


3 " 7 " 


3 " 4 " 


7 " 


1 f oot some lines. 


6 " 5i " 


5 " 10 " 


5 " 9 " 


8 " 


14 inches 9 lines. 


8 " 3J " 


6 " 8 " 


6 " 6 " 


9 " 


18 inches. 


10 inches. 


8 inches. 


8 inches. 


Age 1 year .... 


22* " 


13 in. 6 lines. 


9 " 


9 " 


" 3 years 


2 ft. 9 in. some lin. 


19 inches. 


14 " 


14 in. some lin. 


" 10 " 


3 feet 8} inches. 


2 feet. 


19 " 


20 in. 6 lines. 


"14 " .... 


4 " 7 " 


2 feet 4 in. 


24 in. 6 lines. 


27 inches. 


"25 " .... 


5 " 4 " 


2 " 8 " 


30 inches. 


32 " 

• 



Six pounds eight ounces is about the average weight of English 
children at birth ; girls, as a rnle, weighing a trifle less, and boys a 
trifle more. For the first twelve years of life the children of both 
sexes progress in weight as nearly as possible alike year by year. 

The f ollowing Table gives the average monthly weights of yonng 
children during the first year : — 



lbs. oi. 

At birth 6 8 

1 month 7 4 

2 months 8 4 

3 " 9 6 

4 " 10 8 

5 " 11 8 

6 " 12 4 



lbs. oz. 



7 months 13 



8 

9 

10 

11 

12 



CC 



C« 



« 



« 



<< 



13 


4 


14 


4 


15 


8 


16 


8 


17 


8 


18 


8 
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It would appear that the average weight and length of Indian 
children are less than those of European. The following details are 
given on the authority of Dr. Harvey ("Indian Med. Gaz." July 1, 
1876, p. 172). 



Male Children (53 observations). 



lbs. oi. 

Average weight 5 8 

Maximnm " 8 12 

Minimum " 3 3 



inohes 

Average length 18.5 

Maximum " 23.0 

Minimum " 14.5 



Fkmale Children (63 observations). 



lbs. oi. 

Average weight 5 8 

Maximum " 7 3 

Minimum u 3 3 



inches. 

Average length 17.4 

Maximum " 23.0 

Minimum " 12.0 



Ingerslev (Assistant at the Lying-in Institution of Copenhagen), 
who has weighed a large number of children, states that at f ull term, 
boys weigh on an average 110 grammes (about 3| ounces) more than 
females. His researches do not confirm the conclusion arrived at by 
Dr. Matthew8 Duncan, that the maximum weight is to be found in 
those born at full tirne between the twenty-fifth and twenty-ninth 
years of tho mother's age. 

Bduehut ("Gctčette des IIopitaux? July 7, 1874) gives 3 to 4 kilos. 
(6.6 to 8.8 lbs.) as the ordinary weight of the infant at birth, the ex- 
tremes being 1^ kilos. (3.3 lbs.) and 7 kilos. (15.4 lbs.). The weight 
of children at birth is influenced by the height and constitution of the 
parents, and particularly by the accidents of pregnancy. Scrofula 
and sjphilis in either parent, frequent vomitings or excessive hemor- 
rhages on tho part of the mother during pregnancy, cause a diminu- 
tion in the weight of the offspring. 

In most cases a considerable diminution in the weight of the child 
occurs shortly after birth. Tliis rule in healthy children, born of 
healthy mothers, is almost universal. Occasionally the weight will 
remain stationary, and even increase slightly during the first day, 
either becausc the meconium is not evacuated within the first twenty- 
four hours, or was evacuated during labor and before the child was 
weighed. In such čase the diminution in weight will commence 
about the second or third day. This decrease may be taken to be 
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from 30 to 100 grammes (roughly from 1 to 4 ozs.) dnring the first 
day, the total decrease being about the one-fourteenth of the child's 
weight at birth. The loss of weight is greatest in first-borns and in 
boys, although in boys it is more rapidly recovered than in girls. 
Again, the loss is greatest and the increase more tardy, in inverse pro- 
portion to the development of the infant. As regards the af ter in- 
crease, it may be taken that in sixty per cent. children begin to in- 
crease in weight about the fourth day, and that on the tenth day the 
weight will be the same, or even slightly greater than at birth. In 
6ome cases, however, a considerably longer period elapses befpre the 
birth-weight is reached. 

To what is this loss of weiglit to be attributed ? The evacuation 
of the urine and meconium and the pulmonary and cutaneous transpi- 
ration, will at most not explain more than fifty per cent. of the de- 
crease. Keither will an insufficiencv of food, due either to tho mother 
having too little milk or to the child being unable to take it, account 
for it, as experiments abundantly prove. Facts, howcver, seem to 
8how that the loss depcnds on the child being unable to derivo benefit 
from the food it takes, the stomach and intestines during tho first few 
days wanting in assimilating power. Thus loss of weight is to be ex- 
pected during the first fcw days of life, although the food given may 
have been abundant in quantity and proper in quality. (Chaussier, 
Siebold, Haake, Winckcl, Gregory, Kezmarsky, Boucharp, Ritter, In- 
gerslev. See "London Med. Rev." Oct. 15, 1875, p. 594; Bouchut 
"Gazette des Ilojritaux y " July 7, 1874.) 

The increase in a child'6 weight after the primary decrease should 
be progressive. During the first fivc months, 20 to 30 grammes per 
day (= 308 to 462 grains) or say 175 grammes per week, and during 
the succeeding scven months 10 to 15 grammes per day may be re- 
garded as proof that the child is thriving. At five months, therefore, 
the child should weigh twice as much as it did at birth, and at sixteen 
months double what it did at five months. Bouchard considers that a 
child should imbibe 630 grammes of milk per day during the first 
month, 700 during the second, 840 during the third, and 950 dur- 
ing the fourtk. (See "Medical Times and Go2ette^ July 18, 1874, 
p. 81.) 

It is certain that, as a child grows up, its stature will depend on 
the air it has to brcathe, the food it has to eat, and the work to which 
it is 8nbjected. Dr. Bridges' tables, showing the deterioration in the 
height and weight of f actory children, are interesting : — 
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Table I.— IIeioiit. 



Age. 



10 j 
12 I 



Faotorj Children of factorj Parents. 



Inches. 

Male 45.75 

Female 46.48 

Male 48.05 

Female 47.62 

Male 46.77 

Female 49.52 

Male 51.44 

Female 50.80 

Male 52.82 

Female 53.13 



Children in non- 
factory districts. 



Inches, 

46.66 
46.73 

49.21 
48.63 

51.00 
50.07 

52.87 
53.66 

54.05 
54.41 



Non-f aotory Children of 
non-f actory Parents in 
factory districts. 



Inches. 

46.72 
47.40 

49.09 
49.37 

51.02 
49.76 

52.57 
52.80 

53.56 
53.39 



Table H. — Weight. 



Age. 



•i 
•i 
»i 
»i 



Factory Children of factoij Parents. 





Ponnds. 


Male 


55.60 




50.73 


Male 


58.41 




54.63 


Male 


62.14 




59.75 


Male 


67.22 




63.94 


Male 


70.74 




71.46 



Children in non- 
faotory districts. 



Ponnds. 

55.08 
52.82 

60.02 
56.53 

65.29 
61.19 

71.01 
68.00 

75.00 
75.95 



Non-factory Children of 
non-f actorj Parents in 
factory districts. 



Pounds. 

53.15 
53.64 

59.40 
57.79 

63.76 
60.78 

70.22 
68.97 

70.94 
70.55 



Here we remark that the factory boys of factorj parents, are, on 
an average, at eight years old nearly 1 inch shorter than those of 
either of the other classes, whilst at twelve the boys of non-factory 
districts have gained another ^ inch in height over f actory boys. The 
same resnlts appear in the čase of the girls, although in a lesser 
degree. As to weight, although the factory boys start ahead of both 
the other classes, nevertheless at twelve years old those of non-factory 
districts exceed the others by some 5 pounds ; whilst at the same age 
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the girls, who start considerably ahead, are nearly 3£ pounds less 
when compared with non-factory girls. 

As regards adults, the average weight of males at twenty is 143 
lbs., and of females 120 lbs. Women, however, as a rule increase in 
weiglit yearly up to fif ty, but males only up to thirty-five. In ad- 
vanced age, both sexes weigh about fifteen tiraes their weight at birth. 

The subjoined figures are reduced from the French weights and 
measures given in Quetelet's " Anthropoinetrie " (Brussels, 1870). 
They are the averages of a large nuraber of observations on Belgians, 
and are probably a little under the mark as regards the English. 



MALES. 


FEMALES. 


Age in 


Height in 


Weight in 1 


Age in 


Height in 


Weight in 


Years. 


Inohea. 


Pounds. 


Yeaxs. 


Inohea. 


Pounds. 


Birth. 


19.7 


6.8 i 


Birth. 


19.3 


6.6 


1 


27.5 


19.8 


1 


27.0 


18.9 


2 


31.0 


24.2 


2 


30.7 


242 


3 


342 


27.5 1 


3 


33.6 


27.2 


4 


366 


30.8 


4 


35.9 


30.5 


5 


38.8 


349 i 


5 


38.5 


33.6 


6 


41.2 


39.1 


6 


40.7 


36.7 


7 


43.4 


43.3 


7 


42.9 


39.1 


8 


45.7 


47.5 


8 


45.5 


41.8 


9 


48.1 


61.7 


9 


47.4 


46.2 


10 


50.4 


55.4 


10 


49.2 


50.8 


11 


52.5 


59.4 


11 


50.6 


56.1 


12 


54.5 


63.8 


12 


62.7 


63.8 


13 


66.4 


72.8 


13 


55.8 


71.5 


14 


58.6 


81.6 


14 


58.1 


79.8 


15 


61.0 


90.6 


15 


58.9 


88.0 


16 


63.0 


99.8 


16 


59.8 


95.7 


17 


64.6 


109.3 


17 


61.1 


102.9 


18 


65.2 


118.5 


18 


61.6 


109.5 


19 


65.6 


126.7 


19 


61.8 


1146 


20 


65.8 


130.9 


20 


62.0 


117.0 ^ 


21 


♦65.5 


134.6 


21 


62.1 


w 


22 


♦66.2 


138.3 


22 


— 


23 


♦66.2 


141.9 


23 


— 


M g 


24 


♦65.9 


— 


24 


— 


— 


25 


♦66.3 


145.6 


25 


— 


120.5 


27 


♦66.4 


144.9 


27 


— 


121.2 


80 


66.3 


145.4 


30 


— 


121.6 



* The height« with asterigkfl are from Danson. 

The subjoined table of measurements is taken from Barthes and Ril- 
lietfs well-known book on the diseases of infants. It is f ounded on the 

measurements of thirty-seven well-nourished aad^^-\gw«XL^^x««* — 
Vol. I.— 10 
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Height 

Length of SterDum 

Length of Dorsal Vertebras . . . 

Space between the Coracoid ) 
processes J 

Bound the Thorai (underi 
Armpite) diiring inspira- [• 
tion whilst seated ) 

Bound the Thorax (under) 
Nipples) during inspira- > 
tion ) 



3Jto5 



Inohei. 

32.8 to 38 
4.4 to 5.2 
5.6 to 8.8 

5.2 to 6.8 



20.4 to 244 



22 to 25 



to 10 Teart. 



Inohea. 

88 to 50.8 
4.8 to 6 
7.2 to 10.4 

6to8 



22.4 to 26.8 



22.4 to 26.8 



11 to 15 Y< 



Ioohoi. 

50 to 52.8 
6 to 7.2 
9.2 to 11.6 

7.6 to 10.8 



27.6 to 35.2 



27.2 to 32 



Dr. Guy gives the f ollowing table of averages from the measure- 
ments of forty-fonr male and seven female subjects. They are ex- 
pressed in inches and parts of an inch. 



i 



Hale .. 
Female 



i 




83.0 


i s fll 
lili 


1 


i 


4 


E 
J 


i 


66.5 


83.5 


29.5 


17.66 


1468 H.16 


12.4 


9.4 


61.0 


31.1 

1 


29.0 


26.66 


16.5 


18.76 


13.4 


11.6 


8.66 



10.16 
9.75 



Some additional proportions are given by M. de S. Luca ("Cfa»- 
mos" October 2, 1863, p. 386). He takes the average height for the 
adult French male to be 63 inches, or 160 centimetres, and for the 
adult French woman, ^th less, or abont 5 feet. In England it may 
be taken that the average height of males brought up nnder favorable 
circumstances is 5 feet 9f inches, and bf females 5 feet 2 inches. The 
head is £th partof the total height, and is divided into two equal parts 
i^mnriediately below the eyes, the nostrils being midway between the 
eyc^M chin. In a vertical section of the body the pubis is a central 
pointT5š;tween the two extremities. When the arms are raised verti- 
cal^ above the head, the navel becomes the centre of the length. If 
the arm be divided into five parts, the hand occupies one part and the 
forearm and arm two parts each. Multiplving therefore the length of 
the hand by five we get the length of the arm. The carpal and meta- 
carpal bones represent half the length of the hand. The first phalanx 
of the middle finger occupies one-fourth of the entire hand, its last two 
phalanges being together equal to the length of the first. The last 
phalanx is just halved by the nail. The šole of the foot is one-third 
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longer than the palm of the hand, bat the back of tbe foot, or instep, 
ie as nearlv as possible tbe same length. 

It may not be out of plače to note bere tliat (according to Dr. 
Sieveking) the weigH eiiould be in the following proportion to the 
height : — 

Model Beights and Weigkta. 



The Height being 


The Weight ahonld be 


5 feet 1 inch. 


8 stone 4 lbs. 


6 " 2 " 


8 " " 


S " 3 « 


8 " 7 " 


5 « 4 " 


8 " 13 " 


5 « 5 " 


10 " a " 


8 " 6 " 


10 " 5 " 


8 » 1 •• 


10 " 8 « 


6 " 8 " 


11 « 1 " 


6 " 9 « 


11 " 8 " 


6 "10 " 


18 " 1 " 


6 "11 " 


18 « 6 " 



6 " " 12 " 10 « 

We now pass from the measnrementa of the living to the measnre- 
ments of the ekeleton at various ages. And here we muet note par- 
ticularlv tbe relationship between the total height of tbe skeleten and 
tbe length of the eeveral bones of which the skeleten is composed. 
For the propoeition eubmitted to tbe medica] jnriat ie nsnallj as fol- 
lowe : — Given, the length of one or two bones, or of an entire limb, 
determine the probable height of the ekeleton and of the living body. 
(Cates 34, 49.) Dr. Humphry's tables are as folloiva : — 



Meantremenis at (lifferent Aga {in inches) 








*, 


S 

H 


| 


L 

It 
i 


i 

H 


i 


i 


1 


i 


3 


P,- 

i 


tU. 

Ij 

-i" 




16 

■27 
86 
48 
M 
64 
64 
69 
69 
M 


7-0 
8.6 
11.8 

12.8 


16.0 
17.7 
18.0 
18.8 


3.5 
4.7 

6.6 
8.8 

!ip,:t 
10.5 
10.4 


2.6 
&6 
4.8 
6.0 


8.1 
S.1 
4.1 
8.1 


4.8 
6.3 
0.1 


8.6 
6.1 

7.1 
9.4 


3.6 

8.6 
6.1 

6.4 
7.8 

84 
8.0 
8.0 
8.8 


1.8 
33 
2.6 
8.1 
4.0 

8.8 
5.0 
8.9 
4.7 




4 to 6 ;etn (avetage) .... 
8 to iS jeare (average) . . . 


3.9 
2.5 
8.1 
88 




li\T> 19.0 




16.0 11.5 
14.8 ill.6 

16.0 12.8 
15.0 13.0 






7.4 
8.3 
8.6 
8.6 


8.7 
6.5 
6.8 
6.6 










17.6 120.4 U.6 
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Average measurement at dtfferent Ages, reduced to a Scale of 100. 



Birth 

2 years 

4 to 6 yeare 

8 to 12years 

15 yeare 

18tol9yeare.... 
Adult 



-a 

•mm 



100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 



.s 

00 



4> 
o 

•s* 



2 



36.84 79.00 
31 48 05.55 
33.71 51.42 
29.76 43.72 
30.74 35.70 
30.8333.00 
34.15 31.54 



v 



H 



i 



18.50 13. 
17.4013. 
18.8513. 
19.3014. 
19.2513 
19.00 14. 
19.54.14. 



ta 

3 

H 



I 



20 16.30 
3311.48 
71 11.71 
09 11.86 
70 10.55 
as 11.11 
1511.23 






i 



i 



22.6018. 
22.9418. 
26.00 20. 
26.51 21. 
27.40 21. 
26.33 22. 
27.5122. 



50 18.50 
88 13.33 
28 14.57J 
8614.65 
48 14.81 
16 13.83 
15 16.03 




Orfilds ineasnrements b1iow in many respects remarkable differ- 
ences to those given by Dr. lluinphry. They are, however, often 
quoted, and we reproduce both his tables, chiefly for the purpose of 
showing that the medical jurist must not be too dogniatie on the rela- 
tive length of bones. 

Table L— (Orfila's first Table.) 

Stature caleulatcd from length of bo?ies. 
[Tho measnrements are given in inehes and f ractions of an inch.] 



Length of Bone. 



Humerus (19 oba) 
Ulna 14 " 

Femur 12 " 
Tibia 11 " 




Stature. 



Murimam. 


Minimum. 


Differenoa. 


68.10 
70.80 
69.66 
69.66 


64.50 
65.66 
64.50 
64.50 


8.60 
5.14 
5.16 
5.16 



Table II. — (Orfila's second Table.) 
Stature caleulatcd from length of bones. 



Length of Bona 






Stature. 






Inehes. 


Murimnm. 


Minimum. 


Diferenca. 


Hnmeros (6 oba) 


13.00 
10.66 
18.10 
15.00 


73.25 
73.25 
72.00 
70.50 


69.75 
65.00 
67.00 
65.00 


8.50 


Ulna 7 " 


8.25 


Femur 7 " 


5.00 


Tibia 7 " 


6.50 







• 
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Given tlien that we have determined from a bone the probable 
length of the skeleton, the question arises, Can we form on opinion 
as to the probable heigkt oftheperson when olive f On this we shall 
only say that in sucli calculatious it is usual to add from 1.0 to 1.5 
inch for the sof t parts. But this at best is merelj an approximate 
estimate, and we inust be carefol in evidence to explain exactly on 
what principle we have formed our opinion, and not state it as though 
it were capable of indisputable scientific proof. 



* 



V. Race. 

It is in the skull where the chief differenccs of race are manifest We 
cannot do more than briefly indicate the characters of the three classes: — 

L The prognatfious skull ofthe Negro. — In this form of skull there 
is a peculiar forward extension or prolongation of the jaw. The fora- 
men magnum is placed far back. The organs of sense (smeli and hear- 
ing), are usually higlilv developed. 

II. The pi/ramidal skull oftfie Esquimaux, and ofthe mhabitarUs 
of North and Central Asia. — In this form of skull there is a peculiar 
lateral or outward projection of the zjgoma, due to the form of the 
malar bones, rendering the skull lozenge-shaped in appearance. 

III. The oval or eUljptical skull of the Indo-Europecm or Cauoar 
sian. — This is essentially symmetrical, with no markcd prominences, 
and no undue compressions. 

In the museum of the London Hospital, there are skulls of differ- 
ent races, which might easily, both for size and capacity 9 be taken to 
be European. Hence extreme cantion must be exercised in drawing 
conclusions as to race from the shape of the skull. The degradation 
and the elevation of a race or of individuals play no unimportant parts 
in determining shape. 

Cloquet, Cruvelhier, and some other anatomists have stated that 
the capacity of the skull is about the same in different races. Tiede- 
mann, Ward, and later writers have, af ter caref ul experiment, come to 
a different conclusion. Ward gives tlie following table : — 

Weight of Skull without Weight of MUlet Seoda 
Lower Jaw. the Skull wiU hold. 

oz. avoir. os. aroir. 

French } l\\-\:\\\:\\\\' 26 °° 425 ° 



Chinese ] <> 



scvthion | J; ;;;;;;; ;;;; ;;;; J£ 



20.60 31.50 

34.50 37.25 

27.00 39.25 

40.25 34.00 

00 35.75 



In the negro the feet are very wide apart and flat, whilst the qa 
calcis is remarkable for its backward pro^\io\u Tc^a ^usl ^ ^^r^^ 
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and that of other dark races, is pecnliar botb in the great depth of its 
eolor and in the thickness of the rete mucosum. The hair is also well - 
known to be modified by race. 

The measureuients of skeletom of different race« most be noted. 
On thie we quote Dr. IIumphry'a tables : — 

Measurementa of Human Skeletom of different races, eto. (in inchts). 



European (aver- 

nge of 25) . . 
Negro (average 

of25) 

Boajeaiuan (ai 

erage of 3)... 
Idiot (in Beriinl 

Museum) ,.,(67 S^mpLi 



Svmplivsis 
1 iniih below 

I 8ymphysi 
54 j8ymphysi8 



tikat 



'22.2 2Cl.fi 12.7 £1.2 7.3 17.88 14.4 10. 
19.3 19.8.12.1 9.4 7.7:17.00 14.4 11.11 
17.0 19.6 10.8 8.3,0.0 15.00 U,W 7.50 

i h i 

10.D13.fl 12.08.8 7.11 lfi.00 12.fl 

I I I I 1 II 



The same, reduced to a scale of 100. 



m 



Eumpcau lOO.on :u.ir, isi.fll i:i.fltU.lfln.2:;27.fll 22. ir, lfi.03S.00 6.61 

Negro 10OL«> 31.13 31.04 l'.C52 1fl.lli 12.42 27.411 23.23 17.00 7.42 G.G1 

Ji, «j. -itium . . . . l(M).iM) 31.48 3fi.2-.i2iMIIHfl.37 11.11 27.78 2.'f.S0 13.78 8.15 G.48 

Idiot 100.00 34.21 23.fiN21.Of, 13.43 12.2* 2H.ii7 21.'.i'2 14.06 8.94 6.66 

0'Byrne at 8 ft. 3 | 

im-li-rt loo.oo 3o.i;i 2;i.on i;.;;;. I3.2fi uui --i.fi;> 21.43 12.7;. il.oi <;.33 

Irisli(»ant,8ft. 6] 

inches |l00.00 33.04 33.83 1G.8S 13.23 10.10 2470 20.00 11.67 8.33 4.45 

Sicilian femaie »tj 

10yrs.,20in l li'.s 100.00 M1.00 70.00 17.50 13.00 11.00 •Jfl.Oti 17.50 14.00 7.00 7.50 
B<5M[orN.Feny)) t 

»t 23, 3 feet . . . IOO.OOi — — 22.2313.60! — 26.3919.46: — J8.G3 6.67 

VI. Llkeness. 

QneBtionB of likeness maj arise in eaaca of bastardj, and in dis- 
cuasions respectiog claimants to titles or property, etc. In such in- 
quiries medical evidence is not, as a rule, reouired. Keverlheless, the 
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Bubject is one which, in manj respects, calls for tlie special considera- 
tion of the medical j uriš t 

The author knows a čase wkere a joung lady who had an illegiti- 
mate child accused a person in a high position of life of being the 
father. This the accused denied. When the child, however, was 
nine or ten jears old, the extraordinary likeness the cliild presen ted to 
the person in question (a man of exceptionably remarkable appearance) 
proved, beyond doubt, who had told the truth. 

It has generally been held that the male parent transmits tlie 
characters of the skeleton, the conforination of the limbs, brain, and 
senses, whilst the Jemale parent transmits the constitntion, the internal 
organs, and the sympathetic nervous system. This may be mainly 
trne, but the exceptions are so numerous that the rule is useless froin 
a medico-legal point of view. 

Lord Mansfield said, U I have always considered likeness as an 
argument of a child being the son of a parent." The decision in the 
Douglas Peerage čase, in the summing up of which the above remark 
was made, was chiefly based on the circumstance that the claimant 
(Archibald) was in features, gcstures, and habits, like the father (Sir 
John Douglas), and his twin-brother (Sholto) like the mother (Lady 
Douglas). In the famous Tichborne čase, there was strong evidence 
that the claimant was like the father of Arthur Orton in features, 
voice, and figure. (Čase 4.) 

The true difficulty in such cases appears to be to gauge the exact 
value to be attached to evidence of this nature, the power of seeing 
likenesses being essentially peculiar. 

Ilovvever valuable evidence of likeness may be in proof of relation- 
ship, it is ccrtain that the absence of likeness affords no evidence of 
non-relationship. (Cases 8, 10, 19, etc.) 

In considering questions of likeness, there are three points speciallj 
deserving attention : — 

(a.) That likeness, appearance, expression, etc, may be greatlj 
altered by fatigue and hardships. 1 

(fi.) That in considering identity, certain peculiarities, besides mere 

1 "Danger, long travel, want, and woe 

Soon change the form that best we know ; 
For deadlj fear can tirne outgo, 

And blanch at once the hair : 
Hard toil can roughen form and faee, 
And want can qnench the eje's bright graoe, 
Nor does old age a wrinkle trace 

More deeplj than despair. w — 8ib WiLLTEB SOOTT. 
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likeness, such as tricks of manner, modes of speech, lef t-handedness, 
handwriting, etc., demand special consideration. At the same tirne it 
is to be remembered (1) that children are essentially copyists, and 
copjists f requeutly of otlier tlian blood relatives, and (2) that peculiar- 
ities occasionally skip generations (atavism.) 

(y.) Criminals are often great adepts at personal disguiseraent. 
Thus we are told that the faraous Blackheath burglar (Charles Peace), 
who was tried and executed for the murder of Mr. Dyson (1879), had 
so remarkable a power of changing his features and al ter ing his ex- 
pression that he was accustomed to f ace detectives who not only knew 
him well, but were actuallj seeking to arrest him at the tirne he was 
talking to theni, and was moreover able to deceive his own wife and 
son as to his identity. 

Passing from the identity of the living person to that of the dead 
body before putrefaction sets in, it is important to note that remark- 
able changes in the features take plače, in many cases, within a verjr 
short tirne of death. {Čase 29.) 

We have already mentioned the fact that post-mortem changes 
may produce effects, which in the matter of likeness inay serve to de- 
ceive those who knew the person well when alive. 



VII. Congenitai Pecuiiarities. — Hereditary Dlseases. 

These may often constitute the strongest possible evidence in 
proof or disproof of identitv. Thus moles are sometimes transmitted 
through several generations. Ncevi matemi or mother*s marks, are 
far more common than is generally supposed. (Cases 5, 10, 28, 
29.) 

It may be worth noting that neevi in newly born cliildren, more ea- 
pecially when on the face and neck, may closely 6imulate marks of 
violence. (See "Med. Gaz." Vol. XXXIX., p. 379, and VoL 
XXXVII., p. 530.) 

Polydactylism [2 Sam. xxi. 20 ; and 1 Chron. xx. 6], hypospadias, 
etc, are pecuiiarities frequently transmitted through many genera- 
tions. 

The rare circumstance of one iris having a different tint to the 
other, proved of importance in one čase of doubtful identity. Such 
deformities, it may be worth noting, as hare-lip, cleft palate, etc., 
may not at first be detected where an operation has been successf ully 
performed, and a luxuriant beard and moustache cultivated. 

The existence of hereditary diseases may constitute evidence of 
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some value in cases of identitj. ( Čase 3.) Of these gout, phthisis, 
and syphilis, may be specially lnentioned. 1 



VIII. Marks of the Hands and Feet. 

Although footprints and the marks of boots and shoes are gener- 
ali y matters of police investigation, yet occasionally questions relating 
to tkem are referred to the medical jurist. This will be especially the 
čase \vhere anatoinical peculiarities in the confonnation of the feet or 
hands occur. 

And here an important question presents itself , ms., what is the re- 
lation in size hetween footprints and the feet that produced them t 
Some have contended that the impress inade by a foot always corre- 
gponds in size with the foot. Others, as Mascar of Belgium and 
Causse are of a different opinion, Mascar contending that thefootprint 
is generally smaller^ and Caussd that it is generally larger tlian the 
foot. 

In comparing footprints it is to be noted that we inay have to 
compare : 

(1.) Footprints with the naked foot : or, 

(2.) Footprints of a shooed foot with the boot worn at the tirne the 
footprint was made : or, 

(3.) Footprints of a shooed foot with a boot belonging to the same 
person, but not the identical boot worn at the tirne. 

It is certain that the evidence in this third čase must be always nn 
satisfactory, the shape and size of different boots belonging to the 
same person varying greatly. 

The author, as the result of numerous experiraents, notes that foot- 
prints may be both larger and smaller than the boot or foot which 
produced them, the exact relationship in size being dependent on sev- 
eral causes : — 

(1.) The material on which the footprint oceurs. Thus in the čase 
of an impress occurring in sand or in any material composed of mi- 
nute, freely movable particles, the footprint is usually smaller than 
the foot. In the čase of dry sand, for instance, this is due to disturbed 
particles atthe edge of the impress gradua11y falling in and filling up 

1 " See what thj guiltj love has done, 

Bepaid thee with too like a Bon." — Btbon. 

" Fortes creantur fortibus et bonis : 
Est in juvencis, est in equie patrom 
Virtus : neo imbellem feroces, 
Progenerant aquila oolumbam."— Ha&tsak. 
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the cavity as the boot is being withdrawn. In the čase of moist sand, 
an alteration in the size of the iinpress occurs so rapidlj that it is 
scarcely possible, f rom the marke, to form an opinion of any value at 
ali. It always appears, however, as a inatter of f act, that in such čase, 
the impress is of less size than the foot. 

Again, if the impression be made in clay or other material not 
composed of fine and free particles, the impress is invariably larger 
than the foot. And this appears to be due to the circumstance that 
in walking the foot is invariably lif ted f rom the ground in the opposite 
direction to that in which it was placed upon it. 

(2.) The impress will depend on the shape of the boot or shoe toarn. 
— A boot having a šole with a bevelled edge produces a very differeut 
impress to one where the edges of the šole slope outward : the f ormer 
having a tendency to make the footprint smaller, and the latter larger 
than the boot. It will be evident from this (a) that if the boot worn 
be in any respect peculiar as regards shape or size, and the impress cor- 
respouds thereto, or if the impress indicates certain nails corresponding 
to those present in the boot, 6uch evidence is important and satisfactory. 
But (p) that if a boot which is not the one worn at the time the im- 
press wa8 made be compared with a footprint, its correspondence is no 
positive evidence of identity, nor its non-correspondence of non- 
identity. 

(3.) The size ofthe impress will depend on the rapiditg of progrea- 
sion. — The impress f or instance produced by the foot (naked or shooed) 
of a person running, is always smaller than that of the same person 
walking. And further, the impress of the foot of the same person 
standing, will be larger than either. The reason of this is manifest, 
viz. : that the size of the impress depends greatly on the depth of the 
impress, and the foot being less time in contact with the ground in 
running than in walking, produces a less deep and therefore a smaller 
impress. 

(4.) The extent of the impress witt depend on the rapidity of pro- 
gressian and on the levd of the ground. — In a slow walk the impress 
more or less of the whole foot will prob£bly be marked, vvhilst in run- 
ning the mark of the heel will be less distinct, and that of the front of 
the foot more distinct, than in walking. Further, in going up hill 
there may only be slight evidence of the mark of the heel, although 
the mark of the bali of the foot may be very distinct ; whilst in com- 
ing down hill, the impress of the whole foot, but especially of the heel, 
will generally be well defined. 

(5.) The character, shaj)e y and size of the impress mili depend to a 
large extent on jpeevliarities of gait. — And theso peculiarities in com* 
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paring footprints sliould be most carefully noted, constituting as they 
do, important evidence. Thus some people, so soon as they put their 
foot on the ground, move it slightly to one side or the other, thereby 
increasing the size of the whole impress ; others move the heel oni y ; 
others the front part of the foot and not the heel. The autlior has 
seen a čase where from a peculiarity in moving the heel so soon as the 
foot was placed on the ground, there could scarcely be a possibility of 
mistaking a certain person's footprints amongst any number of other 
footprints. 

(6.) Marks of blood may be found on the floor of an apartment, 
which it may be necessary to compare either with the naked foot of an 
accused, or with the boot he is 6upposed to ha ve worn at the tirne. If 
a blood stain be found on the šole of a boot belonging to and worn by 
a prisoner, and corresponding marks be found on a floor, the evidence 
is important ; but in the čase of a naked foot, supposing the bloocf to 
have been washed off, and there be no pecnliarities in the conf ormation 
of the foot and toes corresponding to the 6tain, the evidence of a blood 
impress on a floor can in itself be of very little value re identity. 

(7.) The surroundings of aH footprints should be carefully investi- 
gated. Thus in Vase 11 certain blood stains found on the left side of 
the footjrrints constituted most important evidence in proving identity. 
Hence, in ali such cases, the direction of stains, position of weapons, 
etc, compared with the footprints, should be recorded. 

It may be necessary in some cases to take a čast of certain foot- 
prints to produce in evidence. As a rule such casts are difficult to 
take, and f requently not so satisfactory as one could wish. When the 
impressions occur in sand or in soft mud, M. Hougolin suggests first 
warming the marks by holding a live charcoal pan or hot iron over and 
near thein, and then filling up the cavity thus heated, with powdered 
stearic acid (suggested by Sonnenschein), or with paraffin. A hot iron 
should then again be passed over the impress (taking čare to be well 
outside the marks), then more paraffin put in, and the hot iron again 
applied. AVhen cool, the paraffin may be removed, and a plaster čast 
taken from it. 

I have frequently suceeeded in taking plaster casts directfrom sand, 
mud, etc., but where a single footstep is ali that exists, and the experi- 
ment therefore impossible to repeat, the former plan is preferable, as 
being the more certain of success if carefully perf ormed. 

In the čase of blood stains on a floor, etc., it is better for purposes 
of evidence to remove intact the stained piece of board. If the blood 
6tain cannot, however, be completely removed in this way, it should be 
carefully moistened by means of a soft broad brush, with a mixture of 
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glycerine and water (1 to 10 of water), and an impression of the stains 
taken on thick unsized paper of ratber rough texture. 



Kvles to be observed and guestions considered in the examination of 

footprvrvU) etc. 

(1.) Note any special peculiarities in the conformation of the foot 
(e.g. 9 bunions, etc). 

(2.) Note any special peculiarities in the boots supposed to have 
been worn when tlie impressions were raade {e.g. y nnusual 
pieces of iron, nails, and any parts of the soles or heels worn 
away, indicating peculiarities of tread, etc.). 

(3.) Question. — Do the impressions appear to correspond with the 

boots said to have been worn ? (Be caref ul not to be mis- 

led by comparing a right-handed boot with a left-handed 

irapress, or vice versd. Specially compare ali peculiarities.) 
(4.) Note— 

(«.) The material on which tlie impressions occur (e.g. y sand 

clay, etc.). 
(/9.) Tke exact skope of the impressions. Is the heel well 
marked or not ? Endeavor from this to draw some 
conclusion as to whether the person was standing, 
walking, or running. Note any 6igns in the foot- 
prints indicating peculiarities of gait. 
(y.) The levdofthe ground on which the impressions occur. 
(5.) If there be any marks of blood on the ground; do they corre- 
spond or not to marks found on the 6oles of the boots ? 
(6.) Take (if possible) casts of the impressions for evidence. Pre- 
serve the blood stains, or'take impressions of them on paper. 
(7.) Note ali the surrounding of the footprints (such as stains, 
weapons, etc.,) and their position in relation to the foot- 
prints. 



IX. Cicatrices (Sears) and Tattoo Marks. 

(A.) Cicatrices. 

A cicatrix results from a layer of white fibrous or conneetive tissue 
(known as cicatricial tissue) being forraed between the cut, torn, or 
otherwise severed 6urfaces of a wound. The tissue of an old cicatrix 
becomes in the course of time very dense, but it is never converted 
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into true skin. It contains neither sebaceous follicles, adipose cells, 
nor hairs, and but few absorbents, blood-vessels, or nerves. Further, 
it never acquires a " rete mucosnm," and hence* contains no pigment 
cells. (Dupuijtren and Delpech.) A scar on a negro is, therefore, 
more or less colorless, and, as a rule, very apparent by contrast with 
the dark-colored skin. 

Tlie poor supply of blood-vessels to cicatricial tissue explains why 
the inarks of a cicatrix may often be rendered more distinct, and even 
visible when almost faded, by first of aH compressing the skin firmly 
(preferably as Fodere suggests with a cold pewter plate), and suddenly 
removing the pressure. The blood then rushes into the sound skin, 
leaving the tissue of the 6car, into which it does not enter, conspicu- 
ously white by contrast with the surrounding redness. A 6imilar re- 
sult may be obtained by vigorously slapping the part where a cicatrix 
exist8, or by rubbing it briskly with the hand, when the whiteness of 
the scar is rendered conspicnous by the slight redness induced in the 
sound skin. — (See paper on " The Structure of Cicatrices," by Mr. 
Henrv Gray, " Trans, ofthe Potk. Soc," II., p. 289.) 

The presence or absence of scars frequently constitutes important 
evidence in medico-legal cases. (Cases 1 to 5a, 16 to 19.) 

If scars be present, their probable cause and the length of time 
they have existed — in other words, the period that has elapsed since 
the wound8 which caused them were inflicted — will be questions asked 
of the medical jurist. 

If ihey be not present, the question may then arise whether they 
can, and how tliey may, be removed artificially, or whether they may 
disappear naturally. 

In deciding questions of identity from the presence of scars, the 
possibility of fraud must always be borne in mind. Moreover, it is 
possible for two people to have similar cicatriges. (See Čase 16.) 
Thus, in 1794, a čase occurred in France, where a man named Le- 
surgues was executed for a murder, the proof of his identity depend- 
ing for the most part on certain scars on the hand and forehead. His 
innocence was aftenvard established, the real man who confessed to 
the murder being f ound to have similar cicatrices to the man executed. 
For these reasons the medical jurist must note with the minutest pre- 
cision, the situation, color, shape (design), and exact nature of ali scars 
submitted to hhn for report. 

The f ollowing questions must be considered : — 

1. Does a wound necessarily leave a cicatrix f 

2. How far can the period at which a toound was inflicted be in- 

ferred from the appearanoe of a cicatrixf 
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3. How far can the nadure of a toound be inf erred from the char- 

acter of the cicatrix ? 

4. How far can the extent of a wotmd be inferred from the sise of 

the cicatrix f 

5. Can a cicatruc be obliterated either by tirne or by artificial 

means? 

• 

1. Does a wound necesswrily leave a cicatrh t 

A scar inevitablr/ resuUsfrom a wound involvmg loss of substance. 

Further, it most be remerabered that scars are more dietinct in the 
dark than in the fair, and when they occur over a blue vein than in the 
white flesh. 

Ko scars maj result from slight punctures, where the surface of 
the skin only has been pierced, such as by the prick of alancet, or the 
bite of a leech. Again, the scar arising from a perfectly clean cut 
with a sharp instrument (more particularly if in the direction of the 
muscular fibres), the surfaces being immediately afterward bronght 
into contact, may be so slight, narrow, and uniform (of ten nothing 
more than a fine white line) as to escape notice even on close exam- 
ination. 

If then on examining a part alleged to have been recently wounded, 
we are unable to find any signs of a cicatrhc, we should be justified in 
stating that the probabilities are altogether against a wound of any kind 
having ever been inflicted, but that at any rate it is^certain there had 
been no wound involving loss of substance. (Čase 2.) 

A scar may affect the epidermis alone, and not the cutis. If then 
no signs of a scar are visible on a dead body where putrefaction has 
set in and the skin commenced to peel, we should be cautious in oon- 
cluding that no scar existed during lif e. 

2. JBowfar can the period at which a wound was inflicted be in- 
ferred from the appearance of a cicatruc f 

In the čase of a simple incised wound of no great extent, and in 
tissues of active vitality, cicatrization is usnally complete in from four- 
teen to twenty days. Bapidity of cicatrization, however, is dependent 
on many causes, such as : — 

(a.) The extent of the toound. — The more extensive a wound, and 
particularly if the structures involved be several and complicated, the 
less rapid is cicatrization. 

(/?.) The nature of the voouncL — Cicatrization is often complete, as 
we have said in the čase of a simple incised wound, in about a fortnight, 
but if the parts be contused and lacerated, or if there be actual loss of 
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substance, then the healing procesa will proceed by granulation, and 
occupy a very much longer tirne. 

(y.) Theposttionofthe voound, — Thus wounds of the lower ex- 
tremities heal and cieatrize more slowly than wounds of the upper ex- 
tremities. Wounds where the absolute rest of the parts can be insured 
heal more rapidly than wounds on parts (snch as near a joint) where a 
slight and constant motion is almost inevitable. 

(&.) The age and health of the Patient. — Thus cicatrization is less 
rapid in the old than in the young, and in the diseased than in the 
healthy. 

It is neces8ary here briefly to note the three stages through which 
the cicatrix passes : — 

(1.) A recent cicatrix is soft, tender, and pimk, or, at any rate red- 
der than the surrounding skin. 

(2.) After one or two months or more, the precise time being de- 
pendent on the various circumstances mentioned above, the cicatriz 
becomes harder, less tender, and of a brovmish white tint (brown dis- 
coloration). 

(3.) As the age of the scar increases, it becomes less and less sensi- 
tive, hard and thick, white and shining. These latter are the charac- 
terietics of an old cicatrix, but it is impossible to fix the period of 
their development. When the scars are f ully developed, they undergo 
little change, except that they have a tendency (independently of their 
original shape) to become more and more linear. 

Given, then, a hard, white, glistening, non-sensitive cicatrix, al- 
though it is difficult to give a positive opinion whether the original 
wound had been inflicted six months or six years before, a negative 
opinion may safely be given that the scar did not resnlt from a wound 
inflicted two, three, or even fonr weeks previously. 

Given, a broion cicatrix, we are scarcely in a position to give a very 
definite opinion. 

Given, c soft, red, tender cicatrix, we may say that the chances are 
against ito being of long standing. The various influencing conditions 
(snch as the age, the health of the patient, the probable extent and 
nature of the wound, etc.) must, in snch cases, be carefully considerecL 

It will be evident, from what we have said, that it is very difficult 
to fix the date of a wound merely from the appearance of the scar. 
But if a description of an alleged injury, of the instrument causing it, 
and of the date when it was said to have been inflicted, be ref erred to 
the medical jurist. he should, in most cases, be able to say if the ap- 
pearances presented by the cicatrix be consistent or inconsistent with 
the alleged canse and date. {Čase 1.) 
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3. Hote far can the nature qf a wound be inferred from the char* 
acter of tlte cieatrix t 

It may be remarked generally that the shape and character of 
cicatrices depend as much, and often more, on the structure of the 
part wounded — that is, whether the skin and tissnes underneath be 
tense or loose — than on the actual character of the wound. ("Ann. 
d?Hyg.? 1840, I., 430.) 

It \vill be convenient here to consider in order the character of 
Sears resnlting respectively from (a) Accident, (fi) Surgical operations, 
and (y) Disease. 

(a.) Sears the resuU of Accident. 

The cicatrices of a straight incised toound involving no loss of ti*- 
sne, is usually rectilinear. If a wonnd occurs on o part where the skin 
is tense, the resnlting scar is usually widest in the centre, that being 
the last part to heal, owing to the elasticity of the skin preserving at 
this point a greater distance between the surfaces. If the wound oc- 
curs in a part where the skin is loose (as in the groin) the cicatrix is, 
as a rnle, perfectly rectilinear. 

The cicatrix of an obligue wound is usually more or less semi- 
lnnar. 

The cicatrices ofincised wounds, invohring loss of substance, or of 
oontused or laceraied toou?ids, are usually irregular in outline, the sur- 
faces of the scars being depressed, and more or less puckered and 
uneven. A depressed cicatrix may be taken to indicate a loss of sub- 
stance of the true skin. The shape of a cicatrix, further, often indi- 
cates the weapon used to inflict the wound ; although, considering the 
contraction that coinmonly occurs during the heal ing process and the 
consequent puckering, considerable caution must be exercised in draw- 
ing positive conclusions from shape only. 

Tite cicatrix of a štab is commonly triangular. It mnst be remem- 
bered that the cicatrix is usually smaller than the štab wound, and 
that the štab wound is usually smaller than the instrument cansing it. 

The cicatrix of a buUet wound, where the pištol was fired near the 
body, is large, deep, and irregular, the chances being that tattoo marke, 
practically indelible, will be found in the tissue around (see p. 164). 
These are due to particles of gunpowder being carried at the tirne of 
the exp1osion under the skin. If the pištol was fired at a distance 
from the person, the cicatrix of the wound is usually a depressed disc, 
regular in shape and smaller than the bali which cansed it. If the 
bali has passed through the body, whereby two skin wounds result, the 
cicatrix of the wound of exit is always larger and more irregular than 
the wound of entrance. (" Ed. Monthly Journ.," 1854, Vol. X., p. 370.) 
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The cicatria of a burn will vary somewhat with the form of the 
heatcd body applied, whilst the regularitj and contraction of the scar 
will depend on the extent and depth of the burn. If the burn be 
deep, the cicatrix will be deep with rounded edges : if the bum be 
extensive, the resultiig contraction is of ten so extensive that consider- 
able deformity will result, however diligent the surgeon niay be in his 
endeavors to prevent it. If no skin be actually destroyed, the burn 
may then leave little or no scar. Thus the cicatrix of a burn may 
vary from nothing to almost any extent. f (See Čase 17.) 

The cicatrix resulting from the applieation of a caustic, will depend 
on the canstic used, and the method adopted in its application. Such 
scars have usually regular edges, bnt this will vary (as in the čase of 
burns) almost in an unlimited degree. (McUle in " Ann. d?Hyg.? 
1840, L, 422, and OiUerbock in " Viertetjahrse.? 1873, II., 84.) 

Scars from flogging nsually appear as faint white lines extending 
between little circnlar pits marking the position of the knots of the 
lash. 

(0.) Scars the result ofsurgical operatiions. 

Surgical operations for the most part leave indelible scars. {Čase 
18.) 

Marks ofhleeding are white and linear, their length being in the 
direction of the vein. If the operation has been performed properly 
the scar is oblique. The medical jurist, in deciding that a given scar 
is dne to bleeding, must consider whether it is in such a position (as 
the bend of the elbow) where the operation was likely to have been 
performed. 

The presence or absence of marks of previous bleedings may con- 
stitute important evidence in cases of identity. {Čase 9.) 

Marice of cupping usually present themselves as a series of small, 
white, symmetrical cicatrices. 

The cicatrix of ari issue is single, round, and depressed. 

The cicatrix of a seton is double, each mark being linear, with a 
band of lymph connecting the two lines. 

BlisterSj as a rule, leave no scars, their action being superficial. If , 
however, they have resulted, as they occasionally do, in suppuration 
and destruction of the part to which they are applied, marks depend- 
ing on the extent of the damage effected may result. 

The cicatina of vaccmation is an irregular, flat, slightly depressed, 
honeycombed scar. 



1 English deeerters in the armjr formerljr had a D branded on them, and French de- 

•erters the lettera TF (travam foroes). These marks were verv permanent. 
Vol. I,— 11 
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(y.) Sca/rs the resuU ofdisease. 

Ulcers leave scars behind them. The cicatrices of scrofulous ulcers 
are irregular and deeply furrowed, with hard and uneven edges. 
When recent they appear flat, but raised above the skin, and of a 
bluish red color. They are usually very thin an<9easily injured. The 
cicatrix of a syjpMLitio abscess is ueually very deep on account of the 
great lossof substance common in such cases. It is difficaltto describe 
the general character of the cicatrices of different ulcers, so much de- 
pending on their locality — that is whether the tissue involved be loose 
or dense. 

8mdU^pox scars are deep and irregular, and oceupy a plače much 
below the level of the skin. 

And here we may make one or two general observations touching 
the inf erences to be drawn respecting the nature of a wound from the 
character of the cicatrix. 

Occasionallj we are able, by the peculiar appearance of the scar, to 
say without question the nature of the injuiy which caused it. 

More frequently we must content ourselves with giving an opinion 
whether the scar in question has been the resultof injury or of disease. 
Čase 3 (Smyth v. Smyth) illustrates the possible medico-legal import- 
ance involved in an opinion of this nature. 

In deciding this latter point we must consjder not only the general 
characters of the cicatrix, but its locality. Thus a scar in the inguinal 
region suggests a syphilitic abscess: — a scar in the neck, or in the 
course of the parotid (especially if neighboring glands be enlarged) 
suggests a strumous abscess rather than violence. A 6car from an 
ordinary venesection will probably be f ound at the bend of the elbow, 
whilst that caused by an issue or a seton will most likely be found about 
the shoulder or nape of the neck. 

4. How far can the extent of the wound mflicted be inf erred from 
the size ofthe cieatrix t 

The cicatrix of a wound in the čase of an adult (that is of one who 
has done growing) is sraaller than the wound that caused it, contrac- 
tion of the skin taking plače during the healing procese. Further, as 
the age of a cicatrix increases, it is disposed to decrease in size, and to 
become thicker and whiter. But the cicatrix of a wound on a child 
increases in size (jxxripassu) with the growth of the body. Thus a 
small vaccination scar in an infant, frequently becomes a cicatrbc of 
considerable size in the adult. A čase is recorded by Mr. Adama 
where the cicatrix resulting from an operation on an infant, doubled 
in length and width between the ages of 1 and 19. Similarly, as the 
result of removing a small neevus from the head of an infant, a bald 
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patch of considerable size is commonlj found on the adult. (See 
PageCs Lectsures on Pathology^ Vol. L, p. 49 ; " BrUish Medical Jour- 
nal? 1873, II., p. 683, Lecture by Mr. W. Adains.) 

5. Can a cicatfrvn he obliterated either by tvme or hy a/rtijiclal 
mewri8 t 

There is plenty of evidence to show tbat scars resulting from slight 
incised or punctured wounds, — that is, where the epidermis only has 
been injured, — or from punctures or cuts which if they Lave pcnetrated 
the cutis have involved no loss of substance, maij disappear in tirne. 
They do not, however, necessarily, nor do they invariably disappear. 
Casper states that the marks of bleeding may entirely disappear, and 
raoreover that he bas known cases where the marks of the scarificator 
liave been obliterated after from two to three years. (" Gerich. Med.? 
Vol. L, p. 113.) Devergie doubts this statement, but admits that the 
marks become less intense by time. ("Med. Legale? Vol. II., p. 217.) 
Guy ref ers to two cases, where the scars of the lancet were distinct after 
nearly 60 years. The author has seen marke of bleeding which had 
been j^rformed 26, 30, and even 50 years previously. He also knows 
of cases of 8imilar marks in young persons that have entirely disap- 
peared within 12 vears. In a čase under Dr. Turner^s čare at the Lon- 
don Ilospital, there were distinct linear cicatrices one ineh long on 
each side of the spine, resulting from issues (peas) made 30 years pre- 
viously. There were also cupping marks that, from the statement of 
the patient, must have been at least 30 years old. 

Ogston affirms positively (" Med. Juris.? p. 00) that he has kno\\ni 
ali trace of chaneres disappear in six weeks ! Of course sueh cases are 
extraordinarily exceptional. (Casper^ Vol. I., p. 103.) 

It may be worth noting that the intensity of a cicatrix varies 
greatly with the health of the individnal. This fact may be important 
in explaining certain apparentlv contradictory statements respeeting a 
given scar, one person asserting it to be perfectlv distinct, and anotlier 
scarcely visible. The author knows the čase of an old cicatrix of a 
boil, which, although barely visible under ordinary cireumstances, be- 
comes exceedingly well marked, and even raised above the level of the 
skin, when the patient is suffering from dyspepsia. If a scar results 
from a skin disease or from a wound involving loss of substance — as, 
e.ff.j a wound that has healed by suppuration and granulation (that is, 
otherwi8e than by the first intention) — it is very doubtful if the scar 
can be ever obliterated, although it may nndergo certain changes which 
result in its becoming less distinct. Thus vaccination, small-pox, 
setons, and issues leave marks which are invariably permanent. In 
Čase 17 it was contended that a scar from & bumNn&L ^^^AvA»\^svv 
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might be obliterated by tirne. This statement is entirely contrary to 
the experience of most observers. Tho reason of the non-disappear- 
ance of scars is, according to Mr. W. Adaras, twofold — (1) that 
although the cicatricial tissue is of low organization, nevertheless it is 
sufficiently organized to inaintain itself ; and (2) that cicatricial tissue 
is so different in its characters to othcr tissues that it is incapable of 
amalgaraation with them. (See "Brit. Med. Joum.? 1873, IL, 683.) 
Mr. B. Squire has referred to a method of removing a nsevns by 
scarifying it with parallel and cross incisions, the skin bcing first of ali 
f rožen with etlier spray. He remarks that these multiple linear scari- 
fications are very slightly visible when tho cure is complete. ("BriL 
Med. Journ.," 1878, L, 865.) 

(B.) Tattooino. 

The operation of tattooing consists in first pricking the skin deeply, 
and afterward rubbing into the punctures a coloring body of some kind 
or another. Sometimes the instrument used (which generally qpnsists 
of two or three sewing needles mounted in a piece of cork and bound 
round with thread to within a short distance of their points) is dipped 
into tho coloring solution or mixture before each puncture is made. 1 
The process results in a considerable amount of inflammation, which 
commonly lasts a fortnight or more. In about six weeks after the 
operation, the cuticle scales ofF, and at the end of two months or there- 
abouts, the skin assumes its normal character, marked with the various 
devices suggested by the ingenuity of the operator. 

Tattoo marks may be caused acciderUalhj. Thus in the čase of an 
injury occnrring undcr circumstances whereby coloring materials (as 
coal-dust, etc.,) find their way into a wonnd, a tattoo mark is almost 
certain to result, unless great čare be taken to effect the removal of 
the foreign body. (Čase 25.) Under such conditions, the tattooes are, 
of conrse, irregnlar in shape and outline. 

Again, in a gnnshot wound, \vhen the pištol has been fired near 
the person, a tattoo of minute and scattered dots of a bluish color is of 
constant occurrence, the carbonaceous particles being driven into the 
skin by the force of the explosion. From the more complete combus- 
tion of the carbon particles in modem powder, owing to improved 
manufacture, the absence of tattoo marks can scarcely nowadays be 
rcgarded as certain proof that a shot had not been fired close to the 
person. (" London Med. Bev.," 1878, p. 357.) 

1 It is said that the Australiana make deep inciaions, and rab olaj into them in order 
tu elevate the tattoo. 
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Again, it of ten happens in coal-mine explosioii8, that particles of 
ooal are bo driven in to the cutis as to effect a perf ect tattoo (see Jndex). 
I have f urtber seen a well-marked tattoo produced by scratches with a 
steel pen ; — also in the čase of printers f rom the use of a carbon ink ; 
— and lastly, in ehimney-sweeps from soot finding its way into wounds 
or cracks in the skin. 

It may here be mentioned tliat f our cases are recorded of death re- 
sulting from the after-consequences of the operation. ( u Ann. <TIlyy." 
1870, Vol. II., p. 464.) 

A series of cases is also on record where the operation of tattooing 
resulted in the trausmission of syphilis. {Čase 22.) 

The presence or absence of tattoo marks, as in the f amous Tich- 
borne čase {Čase 4), often constitutes important evidence in ques- 
tions of ideritity. The exact design is moreover at ali timetf worth 
noting, special marks being chosen by the lower classes for special 
trades. 

In considering this subject the following questions suggest them- 
eelves : — 

1. H wfar is itjtossiblefor tattoo mark* to become obliterated by 
tirne f 

That the/ may disappear is fully proved : — 

Cavper ( u Forensic Med.? Vol. I., p. 106) found that in f our of 37 
cases the marks entirely disappeared, in two they partially disappeared, 
and in three they became generally less distinct by thr.e. 

Hutin (" Reclierclies tsur les tatouage8 n ) found that in 47 of 509 
cases the marks entirely disappeared in periods varying from 28 to 60 
years, whilst in 117 a partial obliteration occnrred in periods varjing 
from 10 to 64 years. In the remaining 345 cases there were no signs 
of fading, although some had been done over 60 years. 

Tardieu ("Ann. cPIIyg.? 1855, p. 171) found that in four of 76 
cases the marks had entirely disappeared. In two* of these cases, 
where the tattooing had been done with vermilion, the marks disap- 
peared after 30 ycars, whilst in the other two, where Indian ink had 
been used, 45 and 60 years elapsed respectivelv, bef ore the oblitera- 
tion wa8 complete. 

We have thns ten years as the minimmn period when tattoo marks 
are recorded to have faded. 

Seeing in how very few casee tattoo marks become obliterated, the 
que8tiou f ollows : — 

2. What are the circumstances under which tattoo marks are UJceh/ ' 
to imdergo natural obliteration f 
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The permanence of tattoo marks is specially dependent on two con- 
ditions : — 

(a.) The effidenct/ qf the operatn&fh. 

If merely the surface of tho cutis be penetrated, the marks are far 
more likely to fade tlian if the punetures be carried into the substance 
of the true skin. In other words, the more completely tlie coloring 
matter is encysted in or below the substance of the cutis, the less 
likclj it is to fade. It will be evident from tliis that a tattoo on a 
thin-skinned person is moro likely to disappear than on a thick- 
skinned. If the operation be well performed, a tattooed skin may, 
af ter death, be macerated in water for an almost indefinite tirne with- 
out the tattoo marks being afEected. (" Atvn. <PIft/g." 1855, Vol. I.. 
194.) Xor even (so insoluble is the coloring compound fonhed) does 
any sol ve nt seem to influence the marks. Indeed, the removal of the 
cuticle by špirit, water, or other liquid, rather seems to strengthen 
than to lessen the intensity of the tattoo. (Jiat/er and Tardieu.) 
Hence, af ter death, the separation of the cuticle by putrefaction, does 
not interfere with an efficient tattoo. 

(0.) The colorimg matter <mvployed. — Vermilion, indigo, and Pms- 
sian blue are the colors most disposed to fade. Cinnabar and com- 
mon ink rank next in permanence, whilst cobalt and ultramarine, but 
above ali carbonaceous materiale, sueh as Indian and China inks, 60ot, 
coal-dust, gunpowder, etc. (ali of which produce a bluish-black tattoo), 
are by far the most permanent.' 

Of 120 cases of vermilion tattooes examined by the author (in 
conjunetion with the late Dr. Woodinan), there were evident signs of 
fading in 16, whilst in 156 cases, where some variety of carbonaceous 
matter, sueh as China ink or gunpowder had been employed, they 
were unable in a single čase, judging from their own observations and 
from the history given them by the person to diseover any indications 
that the marks had faded since the operation had been performed. 

It may here be noted that in the experience of the author the 
color produced by taking nitrate of silver is absolutely indelible. 

It has been remarked by Follin and Professor Meckel that the 
coloring matter used in tattooing, even af ter the natural obliteration 
of a tattoo, may frequently be diseovered in the contiguous absorbent 
glands. (Confer. «An?i. (PTIyg.? 1870, Vol. II., p. 453, and 1872, 
Vol. I., p. 423.) Casper confirms this statement, and quotes seven 
cases in proof. (Ccutper, Vol. I., p. 107.) In the whole of these 

1 The New Zealander is said to ose for tattooing the resin of the Kauri pine, mixed 
with a red earth. («« Lancet," 1872, L, p. 841.) 
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eeven cases, it is worthy of note, cinnabar was the coloring matter em- 
ployed. Meckel, however, records having found the charcoal used in 
the operation in the contiguous lymphatic glands. It may, therefore, 
be worth while in a post-mortem, where a question arises as to the pre- 
vious exi8tence of a tattoo, to examine the glands in the region where 
the tattoo was supposed to ha ve existed f or coloring matters. 

(3.) Can tattoo marks le obUterated by artijicial meoms t 

They cah ; — but they cannot, the author believes, be effaced with- 
out leaving scars, the result of the means adopted for their removal. 
For to effect the object in view, substances (snch as cantharides, tartar- 
emetic ointment, etc.) capable of producing suppuration and actual 
destruction of the skin must be employed. Thus in Čase 20 a carbo- 
naceous tattoo was said to have been effaced, the prisoner informing 
Tardieu that the process he adopted, which was successful in six days, 
was first applying to the skin a paste of lard and acetic acid, af ter- 
ward rubbing the parts with potash, and lastly with dilnte hydro- 
chloric acid. Tardieu by experiment proved that the process described 
would answer the purpose. He further states (what in my opinion 
needs verification) that no trace of the design was afterward visible. 
I have myself operated siinilarly in two cases, but in both there were 
distinct signs of the original designs, although so far as the removal 
of the color was concerned the results were perfect. In Čase 21 the 
partial obliteration of a China ink tattoo was effected by the applica- 
tion of a white-hot iron, sufficient marks reinaining to allo\v of its 
identification. ("Ann. <TIfyg.," 1872, Vol. L, p. 423.) It is said 
that slight tattoos, snch as would be produced by pen-and-ink scratches, 
may be removed by the application of pure carbolic acid. (" lAincet" 
March 30 and April 6, 1872.) 

It may be noted here that a fatal čase is said to have resulted 
from an attempt to remove a tattoo by escharotics. ("Ann. aVIhjg." 
1855, L, p. 199.) 

It is a curious fact that many sailors at the present tirne seem 
strongly impressed with the belief that the removal of tattoo marks 
may be effected by binding upon them a fresh sole-skin. ("Brit. 
Med. Journ.? 1880, L, p. 721.) 

It has been stated that tattoo marks in the young may be obliter- 
ated by an attack of confluent small-pox or other severe eruptive 
disease, where the eruption has affected the parts scarred and the 
region around. ("Brit. Med. J<wrn.? 1871, II., p. 532.) 

In examining a part supposed to have been tattooed, a brisk rub 
of the skin will of ten render marks apparent that were previously in- 
visible. This plan was successfully adopted by Lero^. <" Ajm^. 
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cPHyg.>" 1870, Vol. II., p. 460.) We need scarcely add that this 
method will be useless after the death of the person. 

Summing up the views of the author as the result of the examina- 
tion of some hundred tattoo marks on persons of different age, sez, 
and nationality, he believes that if the operation be efficiently per- 
formed, and some carbonaceous material or cobalt or ultraraarine be 
employed as the coloring matter, the marks are in an overwlielming 
proportion of cases indelible, and that even if they do fade, they never 
entirely disappear. Further, that when vermilion, indigo, or Prussian 
blue have been used, the marks may be (although they rarely are; 
obliterated by tirne. Under any circumstances, however, if artificial 
means have been adopted to effect the removal of a tattoo, such means 
are certain to leave cicatrices indicative of some procesa having been 
used f or the purpose. 

Rvlss for the Exammation ofjScars, etc. 

If the scars be difficult of detection it will be advisable before ex- 
amination to inquire definitely : — 

1. Is it certain that the penaon was origmally scarred or 

tattooed ? 

2. If so, at what age was the scar seen for certain ? 

3. AVith what instrument was the wound causing the scar eaid 

to have been inflicted ? 

4. Was the wound a deep or a superficial one ? 

5. If a tattoo, what was the coloring matter employed ! 
Examine with a lens the spot said to have been scarred. (A bright 

light should be allowed to fall on the part obliquely.) 

If no scar be visible, rub the part briskly, or apply firm pressure, 
or adopt such other means as will redden the sound skin (page 157). 
Note— 

(a.) Number of scars. 

(p.) Size ofeach scar. (Measure each scar with compasses.) 
(y.) Situation (e.g., the temple, arm, or ankle [suggestive of 
venesection], the shoulder or nape of neck [suggestive of 
an issue], etc.). 
(8.) Form (e.g. y linear, etc., or of irregular or regular outline). 
(e.) Oeneral Appearance (rough or smooth). 
(f.) Color (white, brown, or red). 
(q.) Consistency (sof t or hard, thin or thick). 
(0.) Cbndition (painf ul or the reverse). 
(i.) Helation to surrounding skin (raised or depressed). 
(k.) Charader of surrounding tissnes (loose or dense). 
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Are the scars such as might have reeulted from wounda inilicted 
at or about the tirae alleged ? 

In the čase of tattoo marks note : — 

(a.) Part tattooed. 

(0.) Golormg matter usecL 

(j.) Design. 



X. Halr and Fibres. (See Plate L) 

(For fnrther drawings of hairs 6ee " Woodmum cfe 2zdj/ J s Hamdy- 
book of Forensic Medicine," Plates vi. and vii.) 

The microscopic examination and identification of hairs and fibres 
have manj times led to the conviction of criminals. (Cases 35, 41, 
57 to 63.) 

Hairs f ound on the mutilated portions of a skull , or near remains be- 
lieved to be human, or on a weapon supposed to havecaused the death, 
or clutched in the hands or found on the clothes of a deceased person 
(the question then being their similaritj to the hair of the accused), 
or found on the clothes or person of the accused (the question then 
being their similaritj to the hair of the deceased), are some of the 
cases that the medical jurist maj be called upon to investigate. 

Again, fibres of different kinds and colors maj be found on the 
weapon8 supposed to have caused the death, or on the person of 
the accused, and the question maj then arise whether thej correspond 
or not with fibres taken from articles of clothing worn bj tlie deceased 
at the tirne of the murder. {Cases 58, 59, 60.) 

Hairs maj frequentlj be found embedded in blood on a weapon 
that has been used with mnrderous violence. Hence, ali blood spote, 
and more especiall j the edges of the spots, should in the first instance, 
be examined with a large hand magnif jing lens for hair, fibres, etc., 
before being otherwise treated. If such be found, the blood spot 
should be digested in distilled water, and the hair or fibre removed 
intact for microscopic examination. 

It is, however, possible for hairs to be diseovered on weapons used 
with mnrderous violence, without anj blood being found upon them. 
Thus, such an instrument as a hammer might cause a contusion with 
fatal fraeture of the skull, and jet no blood but an abundance of hair 
be presen t. 

And here it maj be noted, that in examining an instrument such as 
a hammer or a hatchet for hairs, special search should be madc at the 
spot where the iron head joins the wooden handle, and particularly at 
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points where tlie wood is found to be splintered. For here the 
will probablj be tightly secured, and what is more, supposing the instru- 
ment to have been afterward washed and cleansed to destroy suspicion, 
tbey are the parts where the hairs are the most likely to escape 
removal, and the weapon effective cleansing. 

In cases of rape the examination of the hairs about the f eraale gen- 
itals may reveal tlie existence of spcrmatozoa, which cling to them with 
remarkable tenacity, even to reeisting ofdinary washing, unless per- 
formed before the seminal secretion has had tirne to dry. In such 
čase those hairs should be 6elected for examination that appear stif- 
fened and massed together (Sonnenscheiri). Moreover, loose hairs cor- 
responding to those of the accased may be found on the victim, and 
hairs corresponding to those of the victim on the accused, and f urnish 
material evidence. 

Further, in cases of bestialitv, some of the hairs of the animal will 
invariably be found adhering to the clothes or person of the prisoner. 

In ali cases, except where the hairs are being examined for adher- 
ent spcrmatozoa, they should first of ali be washed in water, then thor- 
oughly dried, afterward steeped for 6ome tirne in turpentine, and 
finally mounted in Canada balsam. In ordinary cases they should be 
examined with a magnifyiug power of about 200 diameters. Indeed, in 
the microscopic examination of hairs andfibres, alow power is as a rule 
preferable to a high one, because it permits the use of polarized ligkt, 
which is often of great service in such investigations. 1 

One general remark may be made here. Tlie comparison of hair 
with hair, or of fibro with fibre, as to form, color, length, breadth, ete., 
yields at aH times more valuable evidence, and f urnishes data for more 
exact conclusions, than mere detailed inf ormation respecting the micro- 
scopical characters of an individual hair or fibre. Hence the actual 
comparison of the hair in question with hair actually removed f rom the 
person to whom it is suspected to belong, should, in aH medico-legal 
cases, be aimed at. 

I have found it convenient to keep a series of hairs of different an- 
imals, ready mounted, for purposes of comparison. This is preferable 
to trusting (however f amiliar we may be with their characters and ap- 
pearance) either to memory or plates. 

AVe shall consider the subject of hairs and fibres, and such medico- 
legal qnestion8 as may suggest themselves, in the following order : — 

1. The structure of, and the effects of reagents upon, hair. 



1 To examine hairs for spermatozoa, moisten the hair firet of ali with a drop of am- 
monia solution, and examine under a microscope after the liquid has evaporated. 
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2. Is a certain material snbniitted for examination hair, or is it 

some fibre or other not hair ? 

3. The mea8urements of the hair of different animals, and q>i the 

hair from different parts of the human body, and from indi- 
viduals of different age and sex. 

4. If a hair submitted for examination be not human, from what 

animal has it been derived ? 

5. Has the hair, in a given čase, been lately cut or shaved, or has it 

been torn out violentlj by the roots ? 

6. The color of a given specimen of hair. — Has it changed its color 

naturally, or has it been subjected to a dyeing process ? 

7. May the hair grow after death ? 

8. The evidence to be derived from the chemical analysis of the 

hair in cases of poisoning. 



(1.) The etructure of, and the effecU of reagenta upori, hair. 

Hairs are appendages secreted by the skin — in f act, modified epi- 
dermic f ormations. Each hair is embedded in a depression in the skin 
(a hadrfoIUele\ and is fixed at the bottom of the f ollicle by a dilatation 
of the hair itself (the bidb). The portion above the bulb and within 
the f ollicle is termed the root, and the projecting portion the shaft. 

Foetal hairs are completely shed after birth, the new hairs that re- 
place thera being f ormed in the old follicles. 

Hair resists putrefaction in a reinarkable manner, its microscopic 
appearance remaining well marked after an almost unlimited period of 
tirne. 

(a.) Structure. — A human hair under the microscope appears to be 
(although really it is not) tnbular — that is, it presents a light centre 
surrounded by dark sides. 

The outer or cortical part is fibrous in structure, and appears dotted 
or striated. It gives to the hair both its firmness aud color. Treated 
with 8iilphuric acid, it breaks up at first into fibres, but ultimately into 
spindle-shaped, flattened, angular, nucleated cells (l-300th to l-500th 
inch long, and l-2000th to l-6000th inch broad), containing pigment 
granules (l-50,000th inch diameter) to which the color of the hair is 
due. 

The inner or meduttart/ portion of the hair consists of granular, nu- 
cleated cells (l-1000th to l-2000th inch diameter), angular or rounded 
in form, and arranged linearly. They contain air. This causes them 
to appear black by transmitted, and white by reflected light. Tlie 
black appearance presented by the medullary portion when seen by 
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transmitted light, waa the origin of the old notion that the oolor of the 
hair was dependent on the medulla, and that the cells were pigment cells. 

The whole hair is surrounded by a cuticular ooat consisting of flat 
epithelial scales. The well-marked characteristics of the hairs of dif- 
ferent animals depend in great meaflure on varieties in the arrangement 
of this cuticular investment. 

The hairs frequently found withinencysted tumors, in ovarian cysts, 
and in the stomach, have in aH respects the normal strncture of hair. 

(p.) Effects of Reagente. — Hair is roughened by the action of acida. 
Alkalies produce a similar effect, although they restore the color of hair 
bleached by acids. Strong alkalies dissol ve hair. Alcohol renders hair 
more or less transparent, but docs not effect solution. Soaked in chlo- 
rine water or subjected to the action of the gas, hair becomes rotten 
and more or less disintegrated. 

(2.) Is a eertam material submittedfor exammation hair, or same 
fSbre or other not hair t 

The microscopical and chemical peculiarities of a few of the more 
common materials with whicli hair is likely to be conf used maj be 
noted here, and in passing it may be said that the characteristics to be 
described &carcely undergo the slightest change af ter the lapse of cen- 
turies. (See Plate L) 

(a.) Cotton (the Hairs from the epidermis of eertam seeds). 

Cotton fibres consist of flattened bands, with thickened bordera, 
twisted or spiral. This flattening depends on the cells collapsing when 
dry, from the absence of a regular thickening layer. 

(b.) Li nen (the liber Jibres from the stems of the flax plani). 

Linen consists of round fibres having a woody and firm consistenej 
preventing collapse, with jointed markings at unequal distances (from 
pitting of the celi wall) and tapering to points. Boiled with nitric 
acid, they exhibit a very obliqne and close striation. 

(c.) Silk (a substance secreted by the glamdvlar organe [spinning 
organs] of eertam inseets). 

Silk under the microseope appears as solid, cylindrical, or somewhat 
flattened fibres, the boundary lines being well defined. They are free 
from markings of ali kinds, and refract light powerfully. 

Testfor silk. — Linen and cotton are not colored by MillonV or 
Schultze's test, whilst silk is. 



1 JlfUlonta Tast Liqiiid is a stronglv acid solution of the mercurio and mercuroua ni« 
tratea, The following sabstanoea are turned red by it, vi*., albnmen, ohondrin, epi* 
dermis, feathera, fibrin, gelatine, horn, «££, eto. The following (if pare) are not «tf- 
čred bj it, vi*., oellulin, cotton, gam, Unen, eta 
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(d.) Wool (a^ar»^^Aa^y^n^{no0r<ain^M«i?timi7ian^). 

Wool in certain respects closelj reseinbles hair, but is usually sof ter, 
more flexible, and wavy. The fibres are of irregular and unequal 
thickness. The cortical cells are exceedingly distinct, the cortex in 
some cases presenting characteristic markings. 

[This is the usual appearance of the fibres of cloth, shoddy, alpaca, 
merino, etc.] 

(e.) Hemp (the Uber fibres ofthe cannabis sativa). 

The fibres of hemp resemble flax, but are of a ooarser nature. 
Boiled with nitric acid they exhibit no spiral streaks, but swell and be- 
oonie brittle. 

(/".) Jute (the liber of cm JEast Indian j>lcmt y corchorus capsularis). 
Bast (the liber ofthe Ume tree). 

Both jute and bast exhibit a clearljr vegetable 6tructure, and con- 
t>ist of long glossy fibres with blunt ends. The walls are thinner than 
in the čase of flax fibres. Boiled with nitric acid, no spiral streaks 
becoine visible. 

(g.) Coi r (thefibrous tissue of the husk of the cocoa-nuč). 

This material is usually f ound in the form of bundles of small 
fibres, each fibre having a blunt end. The fibres are perfectlj plain 
and f ree f rom ali markings. When boiled with nitric acid they exhibit 
wide and open cross markings. 

(3.) The measuremente ofthe hairs ofdifferent animals, and oftlie 
hairs from differeni pa/rte of the human body y cmdfrom indimduals 
ofdifferent age y sex 3 and race. 

Hairs f rom different parts of the human body, as well as f rom dif- 
ferent individuals of the same species, vary considerably in size. This 
will be seen from the following table, chiefly taken f rom Dr. Emil 
PfaflPs work " Dos Menschliche Haar, etc." Leipsic, 1866, quoted by 
Sonnenschein. The originals have been reduced to fractions of an 
English inch. 

Fraotions of Inch. 

Down (lanugo) from a suckling ?h* t° rh- 

Down (lanugo) from a young girPs arm tbW 

Down (lanugo) from the upper lip of a woman . . t&j. 

Down of beard (iulus) jfa. 

Hair from a woman's head (capilli) jfa. 

Hair from female pubes T f r . 

Hair from a man's head (capilli) T J T . 

Hair from axilla ^ 

Hair from male pubes tVv 
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Fnotaonsof Ineh. 

Hair from the eyelashes of a man j-J-j. 

Eyebrows jfa. 

Hair from nostrils (vibriss©) yfy. 

Ilair of moustache (mystax) jVir to t-Jt- 

Hair from the ears (tragi) jfa. 

Hair from the arm of a man. nAnr *° ^+r- 

Hair from a man's hand jfa. 



Fraotioiis of Inoh. 

Pig s brifitle T ^, 

Hair of fallow deer yj- v 

Hair of horse yJ 

Hair of goat ^ 

Hair of fox j-J^, 

Hair of cow J-^, 

Hair of spaniel dog t T ^ Rr . 

Hair of rabbit n**y- 

From tlie above table we note that human hairs have diametera 
varying from the jfath to about the juV^th of an inch, according to 
age, sex, and sitnation. Hairs from the f emale head are generally finer, 
softer, longer, and more inclined to curl, than those from the male. 
Those of children are softer, finer, and more silky than those of adnlta. 

In comparing the hairs of a man with those of an animal or the 
hairs of one animal with those of another, the following are the chief 
points to bear in mind : — 

(a.) She. — Thus the hair of the deer is of greater diameter than 
the hair of a horse, and the hair of a horse than that of a man. It 
mnst further be noted that different hairs on the same man may be of 
very different size, the hair of the head being finer than the eyelashes, 
and the hair from the arm finer than that of the head. 

(5.) Shape and microscopical appearance. — (For drawings see 
" Handybook of Forensic Medicine.") The toothed appearance of oer- 
tain hairs are due to the arrangement of the cuticular cells. 

(c.) The relatvoe proportion of medvlla and cortex. — Thus in the 
deer and horse we find a great development of medulla at the expense 
of tlie cortex, whilst an opposite condition occurs in other animals, 
such as the camel. 

(d.) The locaMto/ of the pigment. — Thus in man and also in the 
monkcy tribe the pigment is confined to the cortex of the hair, whilst 
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in certain of the rodentia (the mouse and the rabbit for example) it is 
found in the medulla. 

(e.) The arrangement of the medvllary cetts. — Thns in the quadru- 
mana the medullary air-cells are larger and lesa crowded than in the 
human species. The varieties in this respect are endless. 

(f.) The comjparatvue qvantity of trne hair comjpared vrith that of 
woolly hair or ofdoum. 

Lastly, we note that the hairs of different races ha ve certain special 
characteri8tics. (" Lond. Med. liecord" 1874, p. 656.) 

Founded on his examination, tlie medical jurist must consider how 
far the f acts he has observed justifv him in answering the four follow- 
ing questions certain to arise in the conrse of evidence : — 

(a.) Is the hair submittedfor examina£ion human or iwt t 

As a rnle this question is easilv answered. If the thin cortical 
substance of human hair, marked as it is more than that of any other 
mammal by line transverse lines with an axis band of spheroidal cells, 
be compared with the pecnliarly shapcd hairs of other animals, it will 
be at once apparent that very little difficulty can arise in the majoritv 
of cases to prevent our forming a positive opinion whether a hair is 
human. (See Professor CEsterlen, "Ann. d^Hi/g." XLVIII., also 
" Lond. Med. llecord," 1878, p. 351.) Stili it must be admitted that 
occasionally the hairs of some of the lower animals — for example, 
those of a brown dog — present a remarkable 6imilarity to human hair. 1 

(|J.) If huma/rij does it correspond or not wiih other hairs (siich as 
those ofihe murderer or the victim) submitted to itsfor comjparisonf 

We repeat; in ali cases the opinions founded on comparing the 
hairs in question with hairs respecting which there can be no doubt, 
are of greater value than those based merely on the examination of 
8oIitary hairs. The size, color, and general character of the hairs, are 
the points specially to be observed in such comparisons. The observa- 
tions to be valuable should be numerous. Correspondence, the result 
of a single observation, should not be deemed sufficient to prove iden- 
tity, any more than non-correspondence in a single observation should 
lead us to assert non-identity. In giving evidence, it will be safer to 
say that two hairs are similar, than that they are identical. 

(y.) Ifhuman y is it the hair of a viale orfemalef 

This question has been in part answered. Female hairs ar^ usually 
longer, and the j-^ih. or uuVirth of an inch less in diameter than male 
hairs. The roots of male hair are from ^^th to -g^^ °^ an lnc ^ 



1 1 have noticed this on severa! occasions, more especiallj in tbe cane of the hair of 
the brown Skye terrier. 
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wider than the roots of f emale hairs, and the uncut points are broader. 
Alkalies, moreover, affect them less. 

(d.) If humcm 9 from whatpart ofihe body was tlie hair derived f 
This question maj sometimes be settled by noting the diameter 
and general appearance of the hairs. The hairs of the eyebrows are 
usually firm at the point, sinooth, angular or oval on section, and pos- 
eess a stout, knob-like bulb. The ejelashes have spindle-shaped roots. 
Hairs f rom the noše and ears are coarser in structure, and have stout 
roots. The hairs of the beard and moustache are generally triangular 
on transverse section with one convex side, but the shape is much 
modified by shaving and cutting, as the hairs of the axilla are by the 
perspiration. The shafts of the latter rise immediately out of the 
thick roots and do not taper ; their points are conical, but not sharp, 
whilst the color generally is light from the action of the perspiration. 
The hairs on the back of the hand and on the forearm are commonly 
modified by friction and soap, which tend to fray them. Their roots 
are club-shaped. The pubic hairs are generally oval and much flat- 
tened, and often present considerable roughness (due to a loosen- 
ing of the epidermic scales of the cortex), so as to make them appear 
branched whea seen under the microscope. Their roots are knottj 
(particularly in the male), and the usual rule of size is reversed, those 
of the female (see Table) being generally broader than those of the 
male. The roots of the scrotal hairs are particularly long in aged 
adulte*. 

Although these are the general characteristics of hairs from differ- 
ent parts of the body, the medical jurist should exercise the greatest 
possible caution in speaking dogmatically as to the precise locality from 
which hair submitted for examination was derived. 

(4.) If a hair eubmittedfor cxcvmiiuztiim be ?wt hurncm,from tvhat 
animal has it been derived f 

In cases (as already mentioned) of bestiality this question maj be 
very important. Thus, in a čase submitted to me, I was able to say 
that certain hairs f ound on the trowsers of a prisoner were the hairs of 
a horse, and that they corresponded to those of a mare with which the 
man was accused of attempting intereourse. In this čase I also found 
epermatozoa on certain hairs of the mare, which I had but little doubt 
were human. 

I have frequently been called upon to examine blood stains, in 
which hairs were embedded, where one was able to say that, from 
their shape, etc., they were probably the hairs of a certain specified 
animal. 
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(5.) Has the hair m any gvoen čase been latdy out or shaved, or if 
free has it been torn out ofthe body viclenthf t 

Hair that grows undisturbed tapers graduallj to a fine point. Fe- 
male hairs generally, and the hair of the beard not unfrequently, ter- 
minate in two or three branches. After hair has been once cut, the 
ends never regain their taper condition, bnt remain more or less 
rounded. For some days after cutting the hair retains a certain 
smoothness of section. Hairs pulled out by force generally appear 
crushed and somewhat f rayed, the hair-sheath as a rule in such cases 
being torn away with the bulb. Epidermic scales from the skin will 
of ten be mixed up with the hairs, and blood may also be present in 
small qnantity. 

It most, however, be noted that the appearance of hairs lost after 
fevers and other acute diseases, closely resemble, as regards the condi- 
tions of their bulbs and hair-sheaths, those torn out violently. 

Certain diseases, snch as ringworm and svphilis, and certain poisone, 
such as arsenic, opium, etc., frequently occasion a losa of hair. Loss 
of hair may also occur from other causes, such as fright. {Cases 66, 
68.) 

(6.) The color ofthe hair. Has a gvoen specimen chamged its color 
natv/raUy or has U been subjected to a dyemg process t 

Dr. Sorby has shown that there are several coloring bodies in hair, 
the two principal being a black and a red brown, both of which when 
oxidized change to a yellow. Bed hair also contains a pink coloring 
body. The different colors of hair are due, in his opinion, to an ad- 
mixture in different proportions of these and some other coloring mat- 
ters. (See " London Med. Ižec.," 1877, p. 434.) 

Attempts have been made at times to prove paternity by the color- 
of the hair (Čase 64), a detail of far less valne as a matter of evi-. 
dence than the color of the skin. Indeed, seeing how f requeatly yed-. 
haired children are born of dark-haired parents, and vice vevsd> one is. 
scarcely justified in regarding the color of the hair in such queetian& 
as of any real importance. ((Esterlen. " London Med. Jfoc^" 1878, 
p. 358.) 

The hereditary nature of albinism, a condition characterized by a 

want of pigment, must be regarded as well proved. Illustrations are 

numerous where this peculiarity, as we should say, " rnns in families." 

("British Med. Journal," 1880, L, p. 246.) Stili its value medico- 

legally in proof of paternity can only be accepted as of limited value, 

seeing how freqoently a f amily of Albinos are the offspring of dark 

and swarthy parents. ^Lomcet? 1875, lL, p. 506^ 
Vol. L— 12 
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The sudden bleaching of the liair bj grief or fright, has been much 
disputed although numerous instances have been qnoted. Of these 
Marj Queen of Scots and Marie Antoinette maj be mentioned. {Časa 
67, 68.) 

Allowing for much exaggeration, it has been proved bejond a 
doubt that certain diseases will at times effect a great change in the 
color of the hair. And further, that without anj apparent cause, a 
change of color maj suddenlj occur. Such changes maj or maj not 
be permanent, and maj or maj not be limited in their extent. 

Something similar occurs in animals. Thus in the čase of the 
arctic fox, the hair turns white in winter without coming off. In 
spring the white hair is shed, and dark hair grows, this again passing 
through the same color change dnring the following winter. It is 
aiso said that some white hairs actuallj grow in winter. But exoep- 
tions to this curious growth and color change occur, for the hair of cer- 
tain individuals of the arctic fox remains the same both in winter and 
snmmer. 

Nor again is this effect peculiar to arctic foxes, for a change in the 
color of the hair has been noticed in the čase of wolves, ermine, ete. 
(See "Lancet" 1873, Vol. L, p. 754, for an account of seasonal color 
changes in the hair of hares. Mr. Welch.) 

The prolonged contact of the hair of a dead bodj with decompos- 
ing organic matter renders it of a darker color. (Chevalier.) Long 
burial, however, usuallj has a contrarj effect, from the action of moist 
acids {Čase 69) ; but the original color of the hair can in such cases be 
restorcd bj treatment with ammonia. {Hauptincmn and Sonnenschein. 
See " Vtrchov)^ Arc/uv." XLVL, iv., p. 502, and (Esterlen, "Zondon 
Med. Iiec.? 1878.) {Čase 12.) 

In certain manufacturing operations, a change in the color of the 
hair of the workpeople has been recorded. The greenish tint of the 
hair of ebonj tnrncrs and of indigo workers, and the bluish-green tint 
of the hair of copper smelters, I have mjself f requentlj noticed. 

The hair of children grows darker, as a rnle, as thej advance in 
life. 

AVe need scarcelj do more than point out that the color of the hair 
maj be important as a means (although alone of but little value) of 
determining age. [See Paper on Grej and White Hair, "London 
Med. Rec." (Dr.TVertheim), 1878, pp. 88 and 358.] It must alwajs 
be remembered that premature grejness maj be hereditarj. (" Brit. 
Med. Journ.," 1879, L, p. 999.) 

In determining idcntitj it maj be important to note that the ap- 
parent is bj no means necessarilj the real color of the hair. (Gue 
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65.) This, in the čase quoted, was fully investigated by Orfila and 
Devergie (see "Journal of Cutaneous Med. y " IL, October 7, 1868, p. 
330) :— 

(«.) Thue Ught or red hair mat/ be darkened. — Lead, silver, and 
(more rarelj) blsmnth, constitute the principal ingrediente of the dyes 
emplojed for this purpose. Thus a mixtnre of equal parts of lime 
(which removes the fatty matter, and bo allows the more perfect action 
of the dye material) and lead carbonate or oxide made into a paste 
with water, will change the color of the hair within four or five hours 
to any shade up to a dense black, the hair itself supplying the sulphnr 
nece8sary to convert the lead salt into a sulphide. 1 Bed hair contains 
more sulphur than other hair, and by bo mnch the more easily and 
rapidly in its čase is the change effected. (See " Brit. Med. Joum." 
1870, II., p. 660.) 

Frequently a solution of an alkaline sulphide (potassic sulphide) is 
first applied to the hair, a weak solution of a silver * or bismuth salt 
(sold as Fer8ian, or Egyptian, or Cyprian water) being afterward 
brushed in. Ali such dyes are without exception dangerous. (Cases 
70, 70a.) 

In ali these cases the metal may be easily detected by treating the 
hair (af ter removal) with nitric acid, and testing the solution by ordi- 
nat analytical processes. 

(0.) To convert dark into light hair is more difficult, and requires 
a much longer tirne. {(Jase 65.) If the fatty matter in the hair be first 
removed by an alkali, the free application of strong chlorine water will 
effect a manifest lightening of tint within two hours ; but its use for 
general purposes (that is, for purposes other than a desire to destroy 
identity) is impossible, because of the extremely brittle and rotten 
condition resulting when chloriner water is applied to the hair for a 
sufficiently long tirne, or of sufficient strength to be of much service. 
Further, it i*equires many applications to get well-marked lessening of 
color by merely brushing the solution in, although af ter the hair has 
been cut off, almost complete bleaching may be effected in a compara- 
tively short time by continuous soaking. 

To dye hair the much admired " golden tint" peroxide of hydro- 
gen (hydroxyl H t O t ) is commonly employed. Whenever the brown 

1 A favorite formula is as follows: — Acetate of lead, 1 grm. ; milk of Bulphur, 8 
grmu. ; glicerine, 82 grma. ; water, 105 grma. 

' A formula for silver hair d ves is as follow8 : — Water, 1 pint ; silver nitrate, \ os. ; 
copper sulphate, \ drm. ; ammonia, a suffioienej. The salta are to be dissolved in 5 
osa. of the water and strong ammonia graduallv added till the solution ia ot *. \fc«^ 
blue color, and quite olear. The solution ia then \o \» oAVql\aQl \a \ ^\xW 
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pigment of hair is treated with an oxidizing agent it becomes of a yel- 
low color (xanthophyll). 

If the color of hair becomes of importance in determining iden- 
tity, the nse of a dye is snggested — 

(a.) If the color be marked by want of tmif ormity. 

(b.) If the new growth seen at the roots be of a different shade 
and color to the hair generally. As a fact, it is very rarely that a dye 
is so efficientlv used as completcly to change the color over the whole 
head and down to the very skin. It is where the hair is thickest that 
the dye necessarily penetrates least, and liere at the base the real 
color of the hair will probably be perceived. 

(<?.) If the color of the hair on the pnbes or trunk doee not oorre- 
spond with the color of the hair on the head. 

(Esterlen points ont that nnder the microscope dyed hair exhfbits 
a far greater degree of regnlarity of color than is fonnd in nature. 
Again, chemical analysis will easily decide the nse or not of metallic 
hair-dyes. The metal has only to be dissolved out with nitric acid 
when the original color will be restored. Hairs tinged by pomadee 
may be detected by treatment with alcohol or ether, in which such 
f atty preparations are soluble. If a prisoner's hair has been dyed, his 
scalp will often be fonnd tinted. In a donbtf nI čase the head might 
be shaved, and the new growth carefnlly watched. 

(7.) Mat/ the hair grow after death f — That both the hair and 
nails may grow for a tirne after death, has been proved by carefnl ob- 
servations. Good (who records cases in proof), Pariset, and Villerm^, 
in the " French Dictioncvn/ of Medical Sciences " (the f ormer of whom 
gives a remarkable instance), and Bichat (who states he has himself 
noticed a lengthening both of the beard and of the nails after death), 
are anthorities in f avor of post-mortem growth, whilst Haller contends 
that the cases where the hair has appeared to grow after death are in 
reality deceptive, and dne merely to a shrinking of the skin. Stili 
that there may be molecular life and fecundity of the epidermis and 
therefore of the hair follicles for a time after somatic death, is what 
theory would lead ns to expect, and observations are ample in proof. 
(See Čase 71.) 

(8.) Tke evidence to be dervved, in cases of poisoning, front the 

chemical analysis of the hair. — M. Joannot, in his monograph on 

" human hair," ref ers to having f ound arsenic in the hair of persons 

who had been poisoned by it. I have no personal experience on this 

^jnatter, šare in one čase of arsemcal ^o\wMvm^ nA^t^ I examined the 
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hair, but failed to detect the poison. (" Brit. Med. Jowrn." 1878, 
Vol. IL, p. 811.) 

XI. The Teeth. 

Questions of identity may turn on the absence or presence of teeth 
(Čase 13), or on the condition of the alveolar processes as indicative of 
the period when the teeth had been removed (Čase 52), or on the 
presence of artificial teeth and the mechanical appliances adopted for 
fixing them (Čase 34), or on certain other dental peculiarities. (Čase 
42.) In cases of identitj, therefore, tlie state of the teeth, and more 
especially irregularities in dentition, should be aecuratelj reoorded. It 
is advisable, in an important čase, that a čast of the mouth should be 
taken, so that hereafter any queetion that may arise respecting the 
state of the teeth or condition of jaw can be immediately set at 
rest. 

The condition and number of the teeth and the period of dentition, 
are circuihstances of the utmost valne to the medical j uriš t in deter- 
mining the age of the person. 

Mr. Edwin Sannders ("Tke Teeth a Test of Age," 1837) was the 
first to call attention to the value of the teeth as a method of ascertain- 
ing approximately the age of children. It is well known that human 
beings have two periods of dentition. Table I. shows the number and 
position of the teeth relatively to each other in each set, and the rela- 
tion of the temporary to the permanent series, and Table II. the aver- 
age periods of their eruption. 

TABLE L 

AERANGEMENT OF THE TEMPOBABT AND PERMANENT TEETH. 

I I 4 

♦9 o S 
(UpperJaw.... 2 14 1 2 = 10) 

Temporary Teeth 4 V = 20. 

(Tjomer Jaw.... 2 14 1 2 = 10) 

i s 




s 



u 



X 



Permanent Teeth 



C Upper Jaw. . . 3 2 14 1 23 = 16 
(Lower Jaw.. 3 2 1 4 1 % Z 
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TABLE H. 

THE PERIODA OF THE EBUPTION OF THE TEETH. 

(a.) Tenyporary Teeth. 

6th or 7th month, two middle incisors. 
9th " two lateral incisors. 
12th " first molars. 
18th " canines. 
24th " two last molars. 

• (0.) Pennanent Teeth. 

6th or 7th year, the four anterior or first molars. 

7th " two middle incisors. 

8th " two lateral incisors. 

9th " first bicnspids or prsemolars. 

lOth " second bicuspids or prsemolars. 

llth to 12th " canines. 

12th to 14tli " second molars. 

17th to 21st " last molars or " wisdom-teeth." 

As regards the molar teeth, we may assnme the seventh, f ourteenth, 
and twenty-first years to be the periode at which the first, 6econd, and 
third molars respectively will have been cut. 

At nine years of age there will generally be 12 permanent teeth, 
viz., 8 incisors, and 4 molars. At thirteen years there will be 20 teeth, 
viz., 8 incisors, 4 canines, 4 bicuspids, and 4 molars. In examining 
1,046 children of known ages, Mr. Saunders found that ont of 708 of 
nine years of age, 389 had the full development of teeth for their age. 
But on the principle nrged by him, that where the teeth of one side are 
fvtty developedj those of the other side should also be reckoned, 530 
came up to the standard. Of the remainder, none would have varied 
more than a year from the standard — and these always by deficiency. 

Again, of 338 children of thirteen years, no less than 294 might, 
from their teeth, have been pronounced with confidence to be of that 
age. Of the remaining 44, 36 would have been judged to have been 
in their thirteenth year, and 8 at or about the completion of their 
twelf tli year. Mr. Saunders' pamphlet contains the precise data on 
which these decisions were grounded. 

Dr. Woronichen (" Jahrh. der Rvnderheilk." Vol. IX.) from the 
examination of numerous German children, fixes five to seven months 
for the commencement of dentition. Tlie average of a large number 
of inspectiom gives 1.2 teeth in raales at eight months old, and 1.0 
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tooth in f emales. (See " BraaAon Hicks on Dentition in the two Sexes." 
" Brit. Med. Journ." 1877, 1., p. 348.) In rachitic children he con- 
sidcrs teething to be about one month late. He also fixes, in the čase 
of healthj children, three years for the end of dentition, but a later 
period in rachitic children. 

As regards the decay of the teeth, the wisdom-teeth are, as the late 
Chief- Jnstice Cockburn remarked in the Tichborne trial, " the last to 
come, and the first to go." The incisors, froin their .situation, are the 
most exposed to injuries and accidents, and the bicuspids and first 
molars are the teeth especially prone to decay. 

And this leads os to remark on the irregidartiies of dentition. — 
( Vide " Med. Times and Gaz.? 1880, 1., p. 383) :— 

(a.) As regards the tirne of their appearcmce. Of preternaturally 
early dentition we note that some children are bora with teeth, these 
being generally the central incisors. {Cases 73, 74.) In Čase 74, the 
mother, curiouslj, is also said to have been bora with a tooth. At 
certain ages the jaws maj normally contain more teeth than even the 
f ull number of 32. For instance, we have seen several children between 
six and seven years of age that had 48 teeth, viz.> 20 of the temporarj 
set in a perfect state, and 28 of the permanent set more or less de- 
velopcd and placed behind the temporary teeth which they were to 
replace. 

Of preternaturally late dentition, cases are recorded where adults 
have never cut their teeth. {Čase 75.) Every one's experience will 
have f urnished him with examples of the wisdom-teeth having been 
cut late in life. 

Instances are not wanting of dentition at an, advanced period of 
life. We lately saw a lady, seventy years of age, who was cutting a 
canine tooth. In the German " Ephetinerides" (dec. ij. ann. 3. p. 57), 
it is stated that a man one hundred and eighteen years old cut a com- 
plete front set with excruciating pain, and was seen alive two years 
af terward ! 

(fi.) As regards the devdopment of the teeth. Two diseases nnder 
this head are worthy of special note. Bickets retards the development 
of the teeth, more especially of the first set. Many rickety children 
reach an age of eleven or twelve months without cutting a tooth. 
Stfphilisj on the other hand, causes certain peculiarities in the per- 
manent teeth. Unlike rickets, however, syphilis rather hastens than 
retards the eruption of the teeth, and particularly those of the first set. 
(See Mr. Hutchinson's Besearches, "Med. Times and Gaz." 1876, 
IL, p. 239.) 

(j.) Supernumerarj teeth and third dentition« (jCo»e% I^^T^Vv?^ 
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been recorded. Even a complete third set has been mentioaed (John 
Hunter, "ilTat Hist ofthe Teeth" See also the "PhiloaopAical Trans- 
actions" u Mason GoodTs JVbrks" "Van S vneten? 8 Commentariee^ 
and the " Didiormaire des Sciences Mddicales" ari u Cas raree.") 

XII. Stains. 

In questions of identitj, more especially in criminal trials, few 
things hold so iuiportant a plače as, or involve investigations of greater 
nicety, tban determining the precise nature of various spote or stains 
found on f abrics, instrumente, etc. Before atteinpting to appljr any 
tests in such cases, record in writing — 

(1.) Their number, size, and shape. It should also be noted 
whether the stains are of the nature of spote or smears. 

(2.) Their exact position on the garment or instrument snbmitted 
for examination. 

(3.) If npon a fabric, the side of the fabric on which they occnr. 

It is, moreover, advisable for the medical jurist to plače upon ali 
articies sent him for examination a private mark by which he may be 
ablc to recognize them readily in the witness-box, and the precise plače 
on eacli where the stains were fonnd. Much trouble may by tkis 
means be saved, as the author knows from experience. 

Blood Stains. 

[See Dr. Woodman J s and the Av&h&fs " Hamdy-Book qf Formule 
Medicme" (Churchill).] (See Cases 78 to 82.) 

in examining snspected blood stains, note their general appearance. 
£xamine them for this purpose with a large magnifying-g]as8. If 
they occnr npon a colored substance, they are best seen by artificial 
light. 

As a rule, blood spote have well-defined and somewhat raised 
edges. 

The color of blood stains will depend on (1) their age and (2) thick- 
ness, (3) the moisture and temperature to which the blood has been 
subjeeted, and (4) the kind of material upon which it has fallen. If 
the blood stain be upon ipolished body, it generally appears as a dark 
and shiny spot, easy of removal, with eracks radiating from the centre ; 
but if it oecurs upon cotton, silk, or linen, etc., it has usually a more or 
less stiffened appearance, and feels like a spot of dried gum. 

The blood spot should be subjeeted to three sets of tests, vix., 
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microscopic, chemical, and spectroscopic. Of these, however, the last 
is infinitelj the most delicate and the most importaut. 

A. Microscopic Test. 

1. The microscopic exammation of a hlood stain. — Cut out a small 
portion of the stained fabrio and plače it on a microscope-glass. 
Moisten it with one of the solutions mentioned belotv, 1 and cover the 
specimen over with a thin covering-glass. Exainine with a J-inch 
power, and measure the corpuscles with a micrometer. (See Plate L) 

Ali structnres associated with a blood staiu should be examined 
with gi-eat čare : such, for examplo as hairs, different f orms of epi- 
thelium (paveinent epithelium f rom the vagina being generallj fotmd 
in menstrual blood), biliarj or feecal matter, brain tissue, spermatozoa, 
etc. Bj noting these, some clne maj possibl j be fonnd to determine 
the sonrce of the blood. 

2. The character of the corpuscles. The blood-corpuscles in man 
and in ali mammalia (excepting the camel tribe) are circular, flattened, 
transparent, non-nucleated eells preeenting (as generallj 6een) concave 
Bides with a central bright epot. This bright spot, however, bj a 
slight change of focns or of light maj be made to appear shaded. 

The diameter of the blood-corpuscles in man varies from the 
l-2800th of an inch to the l-4000th, l-3200th being an average. 
Thej have an average thickness of the l-12,400th of an inch. The 
blood-corpuscies of embrjonic life are usually larger, and sometimes 
nearlj donble the size/ 

These corpuscles varj in size and shape in different animals. In 
the camel tribe, although thej are about the size of the corpuscles of 
other mammalia, thej are not round but oval and contain no nuclei. 
In birds, reptiles, and fish the corpuscles are also oval, but thej are of 

1 Water on account of its gwelling the corpuscles eannot be used for this purpose. 
The following solution Is reoommended : — Gljoerine, 1 part ; water, 7 parta. (The up. 
gr. of the solutlon should be 1080.) [This solutlon maj be rendered faintlj acid with 
advantage. See " Amer. Journ. ifMed. Sciences," Vol. LXVTL, p. 128.] 

Other solutions suggested bj various ezperimenters are as follows: — 

1. Half per cent solutions of oommon salt 

2. Sodic chloride, 4 parts ; egg albumen, 800 parts ; water, 2,700 parta. 
8. A 82 per oent. solution of potassie hjdrate. 

4. Chloral hjdrate solution (1 to 10 of water) reoommended bj Pacinl. 
* Malinin (Virohow's u Arthto.f LXV.) sajs that if the blood-corpuscles after treat- 
ment with 82 per oent solutions of potassio hjdrate hare a diameter less than 0.006 
millimetre (= 0.000286 inch), the blood ta probablj not human. If it be abore 0.007 
millimetre (= 0.000276 inch) H probablj is human. If it be between 0.005 and 0.006 
millimetre (= 0.000106 and 0.000286 inch) H is not the blood of the goat, sheep, or oz« 
but it maj be of the dog, pig, or possibl j of man. 
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comparatively large size (more especially in reptiles), and distinctlj 
hucleated. 1 

It is worth noting that oval corpuscles maj be rendered globular 
by treatment with an excess of water. 

The outlines of dried blood-corpuscles are irregnlar and jagged, 
and more or less stellate. At times thej seem to be so agglutinated 
that no treatment will effect their separation. 

3. The bodies Ukdy to be mistakenjbr llood-corpuscles. 

a. StarchrcdU. These maj be distinguished bj their behavior 
with polarized light, A solution of iodine turna them of 
a blue color. 
0. The sporules of <miuvrhf%mgi. These may be distinguished 
by their power of refractinglight. On the application of 
iodine a distinct nucleus at once becomes apparent. 
7. The discsfound in certain coniferous woods. These inay 
be distinguished by their size, the double ring that sur- 
rounds the pits, tlie formal arrangement (in rows) of the 
cells, and the presence of woody fibres. 
La8tly, admitting the value of Richardson's (of Pennsylvania) l&bo- 
rious researches on the size of the blood-corpuscles of different aniuials, 
it would in our judgment be exceedingly unwise to hazard an opinion 
as to the source of a given specimen of blood from the microscopic 
measurement of the discs. And this more especially considering that 
as a rule where evidence of this kind is needed, the measurements have 
to be madeafter treatingthe dried corpuscles with some liquid reagent. 
(" 1/mcet? 1875, L, pp. 321, 700.) 

B. Chemical Teste. 

Before considering the chemical and spectroscopic tests for blood, it 
is advisable to examine the chemistry of its coloring mat ter.* 

The coloring matter of blood was originally described by Lecann 
under the name hcomatin. To Professor Stokes belongs the credit of 
having proved that Lecanu's haematin differed from the coloring mat- 



! For numerous detailed meararements, see the aothor's and Dr. Woodman*s 
4i Handy-Book of Foremie Medicine and Toxiedogy^ pp. 509 and 600. Alao Mr. GuIH- 
ver's Paper in " The Proceedmg$ of the ZoNogical Society. n 

• Struve (Virchoi^s " ArMcf LVL, p. 428) states that fhere are two coloring mat- 
ters In blood. One is solable in water and in alcohol, bat is insoluble in ether. It is 
greenish brown when drj. Haemin crvstals cannot be obtained from it The seoond 
coloring bodj is insoluble in water, alcohol, ether, chloroform, or acids, bat is solubta 
in weak alkalies, and jrields haemin crjretals by proper treatment. 
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ter of fresh blood. Stokes nained this coloring matter cruorine, and 
he f urther proved that it was capable of existing both in a deoxidized 
form j which he called purple cruorine, and in an oxid%zedform y which 
he called aca/rlet cruorine. This crnorine has been known at various 
times by the names hcematofflofodin, hcBmatoen/stallin oxy-h<B77wglobin y 
but is now more commonlj called hemoglobin. 

In arterial blood we find oxidized hsemoglobin (scarlet crnorine), 
and in venous reduced hseinoglobin (purple cruorine) combined with 
more or lesa oxidized hemoglobin. In blood taken from a dead body, 
provided access of air to the blood be prevented, we obtain the spec- 
trnm of reduced hsemoglobin only. (Hofm&nn, " Viertdjahr. Gericht. 
Med.? Voh. XXV. and XXVI., also " Lond. Med. Ižecord," 1878, p. 
461.) But there are exceptions to this general post-morteni condition 
of the blood-coloring matter, viz., after poisoning by hydrocyanic acid, 
af ter death from cold and starvation (in which čase the reducing power 
of the tissues is greatly diminished), and particularly in carbonic oxide 
poisoning, when the blood exhibits the peculiar spcctrum of carbonic 
oxide hsemoglobin. In cases moreover where death has resulted from 
the admission of air into the veins, the spectrum of oxy-hseinoglobin 
will probably only be f ound f or a short tirne after death. (Schmidt, 
see "Lond. Med. liecord," 1874, p. 729.) 

The properties of hsemoglobin require careful study. It is remark- 
able for its indiffusibility. It is perfectly soluble in water and in weak 
alcohol, but is decomposed both by acids and alkalies, when the body 
now called hcematin (C #00 H M0 N m FeS t O 1Tt ), together with an albuminous 
principle, is f ormed. According to Preyer, nearly the whole of the iron 
of the blood is contained in heematin as an essential ingredient. 

There are reasons for believing that some differences exist in the 
hsemoglobin obtained from the blood of different species of mammalia, 
the crystals varying much both in their solubility and crystalline form. 
{"Blid Kry8taUe y " W. Preyer, Jena, 1871.) 

By the action of alkalies and of acids generally (but not, it should 
be noted, of hydrocyanic acid), hamoglobin undergoes conversion into 
hcematin. This change is chemical and permanent. The important 
fact, however, to be observed is, that a similar change takes plače after 
the blood has been kept for a long tirne. The fresh blood stain is 
brightred (hsemoglobin) ; theold blood stain is brown (methsemoglobin 
or hsematin). Further, hsematin, whether produced by age or by the 
action of acids, is, like hsemoglobin, also capable of existing in two 
states of oxidation, each state having its special spectrum bands. 

Hsemoglobin is a very soluble, and hsematin a very iusoluble body. 
This fact is one of great medico-legal importance. AiX^t vcl ^e^s& 
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once 8tained with blood has been washed in water, provided sufficient 
tirne has elapsed f or the haeuioglobin to be converted into haematin, 
enougt will iu ali probability reniain to serve f or its identification. Bat 
if the stain be perf ectly recent, that is bef ore the haemoglobin has had 
tirne to be converted into haematin, the whole of the blood may be re- 
moved 60 effectually from the stained fabric by efficient washing in 
cold water, that no trace will be found. Hot water, however, will 
not effect the removal of the fresh blood stain like cold water, owing 
to its further action on the blood-coloring matter. Hence, if in a 
criminal čase it can be proved that an article has been washed in cold 
Mater, evidence to show the absence of blood stains on the article in 
question is of but little value. And again if the blood-stained article 
has been washed in hot water^ the probability is that the medical jurist 
will find no difficulty in satiefactorily proving the presence, and de- 
termining the nature of the stain. 

The age of a stain is no impediment to the spectroscopic test. It 
is probable that haematin, although a verv permanent body, does 
undergo certain changes by tirne, which at present are bnt little 
understood. Tliese changes are not, however, of any practical moment, 
ina8much as Dr. Sorby states he has been able to discover the haematin 
bands af ter forty-f our years, whilst I have myself obtained excellent 
spectra from stains I have good reason to believe were over a hundred 
years old. 1 

Bat there is a body intermediate between haemoglobin and 
haematin f ormed by the exposore of blood to the air f or a shorter 
period than that required to determine the actaal formation of 
haematin. This snbstance, originally termed by Sorby brown oruorine^ 
is now called methasmoglobin. There is reason to think that methae- 
moglobin consists of haemoglobin loosely combined (as Sorby ex- 
presses it) with an extra sapply of oxygen (peroxidized haemoglobin). 

Changes affected by Time on the Color of Blood Stains. 

And here, briefly, we must consider the changes effected by tirne 
on a blood stain : — 

The fresh blood stain (if upon a white fabric) has a bright red 
color, due to the haernoglobin. 

If the stain be kept dry, it becomes in tirne of a brown color, due 
to the formation of methcBrnoglobin. 

This change of haemoglobin into methaemoglobin varies according 

1 These stains were on a garment preserred by the relatives of an oAoer who waa 
said to have met liis death in battie in the jear 1771. 
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to circumstances. Thus in towng it is rapid, but in the country b1ow. 
The alteration is specially rapid when the stain is exposed to an at- 
mosphere in which coal gas is burnt, any weak acid body tending 
greatly to accelerate it The change again is rapid when the stained 
fabric has been worn next the skin, the alteration in snch čase being 
hastened by the action of the weak acids of the perspiration. 

Finally, after a tirne, more especially if the stain be kept in a damp 
plače, the haemoglobin is changed into hcematin, or both haemoglobin 
and hfflmatin may be deeomposed. 

This rule, therefore, is a safe one : — Ifthe color of the blood stain 
be bright red, it is aproof ihat the stain is recent; but if Ube brown, 
itisnoproofihatitisold. 

We shall hereafter enlarge on the characteristics of carbonic oxide 
blood, and of the spectrum prodnced by carbonic oxide haemoglobin. 
It is iinportant to note, however, that if blood satnrated with carbonic 
oxide be placed in a vacuum at a temperature ranging from 98.6° to 
140° F. (37° to 60° C), it slowly bnt entirely expels the carbonic oxide, 
ordinary reduced hemoglobin only remaining. (See " Zancet," 1873, 
L, p. 347 ; also « Min. Med, Jvurn.," XIX., p. 80.) 

Chemical Testsfor Blood Stains. 

Blood stains are insolnble either in strong alcohol, ether, chloro- 
f onn, or oils. 

Note particularly the action ofcoldwater on blood stains : — 
(a.) If the stain be recent, and npon a material incapable of com- 
bining chemically with any of the blood constituents, it 
will be rapidly dissolved by the water, the solution be- 
coming of a rich red or brownish red color. 
{§.) If the stain be notfresh, but stili comparativdy recent, it is 
less rapidly dissolved by the water, and yiclds a solution 
of a dirty brown color. 
(7.) If the stain be ven/ cld, it will be insoluble in water, the 
soluble heemoglobin having been completely changed into 
the insoluble body heematin. 
Ali our chemical teste f or blood ha ve special reference to the action 
of reagents on the coloring matter of the blood. 

Dreatment cfthe stain. — («.) If the stain be upon a fabric, such as 
cotton, linen, sUk, etc., cut a portion out, and treat it witli cold distilled 
water. 

(0.) If the stain be npon a porons body, such as wood, brick, etc, 
the stained part ehould be scraped off for *cra\* dss^fc^ «A^\&\v\«r 
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dnced to a fine powder, digested for a considerable tirne in cold dis- 
tilled water. 

In either čase filter the liquid, bnt preserve both the matters on 
the filter-paper and the filtrate for examination. 

(y.) If the etain be. upon iron or sted, probablj it may be peeled 
off, bnt if this is not possible, it mnst be scraped. These scrapingB 
consist of a mixture of blood and iron. Digest them for 6everal hoors 
in cold distilled water, rendered slightly alkaline with ammonia, or 
should this fail in effecting solution, a trace of citric acid maj be used 
instead. Filter. The blood-solution will pass through, and the iron, 
except a trace of citrate, if citric acid has been used, be left on the 
paper. 

[It is well to remember that the coloring matter of blood is rapidly 
ehanged from the soluble into the insoluble form by the action of 
oxide of iron. Hence a blood stain on the handle of a knife or axe, 
raay present a very different color and appearance to one on the bladej 
although both were produced at the same tirne.] 

The reactions of the blood-solution thus obtained, constitute a series 
of important chemical tests requiring special study : — 

(a.) Seat a smoli quantity in a testrtvbe to about 149° F. (65° C). 
Note with a blood-solution three results: — (1) The red color is de- 
strojed ; (2) the solntion is coagulated ; (3) a thick brown precipi- 
tate is produced, the amount depending on the strength of the soln- 
tion. 

((1.) If this brown precipitate is present in quantity, it should be 
collected upon a filter paper, dried, and heated with a weak ammonia 
solntion, in which, if blood, it will be soluble. The solution, if suffi- 
ciently strong, will appear dark green by reflected and red by trans- 
mitted light. 

(y.) Tincture ofgaJJs. A red precipitate. This reaction is impor- 
tant, inasmuch as ali red coloring matters dne to iron yield a dark, or 
bluish green precipitate. 

[In the čase of a stain removed from a steel blade, etc., more es- 
pecially if citric acid has been employed for the purpose, this test can- 
not be used, owing to the dark color resulting from the action of the 
reagent on the iron dissolved by the acid.] 

(d.) A very weak solution of ammonia. If the red solution be 
blood, the color will either remain unchanged, or if ehanged, be 
slightly intensified and reddened. 

[If too much ammonia be added, or if the solution be too strong, 
the red liquid will change to a brown. But the red color of blood 
never becomea green, as happena with the juices of red fruits, nor 
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crimson, as kappens with tke coloring mattersfrom cochineal, logwood, 
Brazil wood, madder root, etc.] 

(e.) A solution ofchlorvne effects no change on the coloring matter 
of blood, if tke chlorine solution be but moderately strong. 

[A blood solution, moreover, is not easily bleached by a solution of 
szUphurous acid,] 

(f.) Strong nitric acid. The blood solution becomes of a dirtj 
brown color. If the coagnlated mass formed be sufficient in quantity, 
heat with strong nitric acid, when a clear yellow solntion will be ob* 
tained. 

(/«.) If a solution of sodic hydrate (10 gre. to 1 oz.) be added to 
blood, a dark olive discoloration results, which on treatment with an 
exce8S of acetic acid changes to a red. ("IZdin. Med. Journ." XIX., 
p. 179.) 

Chciacum Test. (Day's.) — Wet the blood stain with fres)dy pre- 
poved tincture of guiacum, and then add a small quantity of an ethe- 
real solution of hydroxyl. 1 If the stain be blood, a characteristic blue 
tint will be produced. 

If the material stained be of such a color as to obscure the reaction, 
add the several reagenta, and af terward press the fabric between two 
pads of white blotting-paper, when the blue color will be absorbed by 
the paper. A number of impressions may in this manner be obtained, 
and the reaction be rendered apparent. 

If the blood be fresh, the reactions may be obtained by simply 
treating a solution of the coloring matter in cold distilled water with 
the guiacum and hydroxyl. 

To detect blood in urine the f ollowing procese has becn suggested : 
Mix together in a test-tube eqnal parts of turpentine and tincture of 
guiacum. Then add the urine, so tkat it may flow to the bottom of the 
tube. The guiacum resin, wkick now separates if blood be present, 
becomes of an intensely blue color. 

In tbis test tke blue color results from tke oxidation of tke guiacum 
resin. But it is important to note tkat guiacum is blued by a great 
number of qnbstances, suck as by gluten, milk, and tke fresk juice of 
various roots and underground stems (korse-radisk, colckicum, carrot, 
etc.) ; aiso by nitric acid, cklorine, tke cklorides or iron, mercurv, cop- 
per and gold, tke alkaline kypocklorites, and a mixture of kydrocyanic 

1 To prepare the tincture of guiacum, wash the teara of guiacum resin first with a 
little aloohol, and then disaolve the pure onoxidized resin by shaking np with a little 
fresh špirit 

The etherecA tolution of kydroxyl is prepared bj mixing together equal parts of «&ot 
and hjdrorjl. The ether is not, however, neeesaarf toi V^ T«%fiMLVCk.. 
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acid and sulphate of copper ; also by pus, šaliva, and mucus mixed with 
carbolic acid or creosote, etc, etc. 

Although the guiacum test isneat and beautiful, it should never be 
relied upon by itself akne, as positive proof of a stain being blood. 

TeichmmvrCs Test, as modified by JNeumann. — Thoroughly rab 
together the dried blood and common salt. Treat the mixture with 
glacial acetic acid, and cautiouslj evaporate the solution until solidifi- 
cation commences. Cool the slide rapidly, and examine it with J-inch 
objective, when crvstals of hsematin and of the hjrLrochlorate of hsema- 
tin (brownish black or reddish brown rhomboids or tabnlar crystals), 
together with crystals of sodic chloride (transparent cubes), will be 
apparent. (Plate II.) 

The experiment may also be made without employing sodic chlo- 
ride (Casper). 

In the čase of a stain, it should be placed on a glass slide and 
moistened with a solntion of sodic chloride. It should then bo covered 
over with a large thin glass, and glacial acetic acid allowed to rnn 
under the edge. The liquid is then to be heated to drjness at a boil- 
ing temperature, and the slide allowed to cool. When cold, rhom- 
boidal crjstals of hydrochlorate of haematin, together with crystals of 
sodic chloride dispersed through irregularly shaped albuminous masses, 
will be seen. 

It is stated that the character of the network in which the cijstals 
are dispersed, varies with different animals, f orming cliaracteristic pic- 
tures. (" Amer. Journ. of Med. Sciences" LX., p. 572.) 

C. Spectroscopic Ezamination. 

[See Dr. Sorby's Papers in " Med. Press and Circvlar" July 26, 
1871, and in various Journals and Transactions of Societies.] 

(Conf er Cases 79 to 82.) 

The best instrument to use in examining blood spectra is the binoc- 
ular micro-spectroscope invented by Dr. Sorby, and mw made by 
Messrs. K. & J. Beck, of Cornhill. 

The Spectra jproduced hy Blood. (See Plate IL) 

Of these the four following are the most important :— 
(1.) The spectrum of oxy-hosm/>yl6bm (the coloring matter ofarterial 
blood). — The blue end darkened. Two absorption bands visible in the 
yellower half of the green. The band nearest the violet end is about 
twice the bi*eadth of the othor band. 
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(2.) The spectrum of deoxidized hcemoglobin (the coloring matter of 
venous blood). — The blue end darkened, but somewhat less than in the 
čase of oxy-haemoglobin. A single broad absorption band visible in 
the green. 

(3.) The spectrum of Uood after short exposure to air (methcemoglo- 
bin). — The blue end darkened. The two bands of oxidized hserao- 
globin much weakened, whilst a third band is visible in the red. 

(4.) The spectrum of reduced or deoxidized hcematin. — The blue 
end darkened. Two well-defined bands visible in the green, somewhat 
nearer the violet than those of haemoglobin. The band nearest the 
red end is the narrower, but it is intensely black,.and has exceedingly 
well-defined edges. The band nearer the violet is nearly double the 
width of the otber band, but the edges are less distinct. This band 
may possiblj not be seen in very weak solutions. 

Examination of a Iiecent or Comparativdi/ Rečeni Blood Siavn on a 

JVhiie Fabric. 

Cut out a small piece of the stained fabric, and soak it for about 
ten minutes in a few drops of cold distilled water in a watch-glass. 
Squeeze tlie colored fluid out, and stand the solution on one side, so 
that insoluble matters may be deposited. Introduce the solution by 
means of a fine-drawn pipette into an experimental glass-cell made of 
barometer tubing. Fill, if possible, several experimental cells with 
the solution. 

(1.) Ecamine the aqueou8 solution with the micro-spectroscope. — 
If the blood be tolerably f resh, the spectrum of oxidized hfemoglobin 
with its two well-defined absorption bands in the green will be appar- 
ent. If such a spectrum be obtained it is certain that the stain was 
tolerably recent. 

(2.) Add to the solution m the celi first a trace of ammonia, and 
then a minute fragment of the double tartrate of potash and soda 
(Rochelle salt). So far no change will be apparent. Now stir in a 
piece (say about the l-40th of an inch) of the sulphate of iron and 
ammonia (avoiding as far as possible exposure of the solution to air) 
and cover the celi over with a piece of thin glass. The two bands will 
now be replaced by a single intermediate band,fainter but broader than 
those previously existing (spectrum of reduced hsemoglobin). 

The haemoglobin thus reduced, may be oxidized by exposure to air 

together with vigorous stirring, and again deoxidized by a further ad- 

dition of the iron salt. 

This deoxidation and reoxidation of the haemoglobin constitutes a 
Vol. L— 18 
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very characteristic reaction, and serves to distinguish blood from aH 
other substances. 

The reduction of the haemoglobin may be effected spontaneonsly, 
and without the addition of any reagent, by merely covering the soln- 
tion ovcr with a thin piece of glass, and keeping it for some tirne in 
the sealed celi. 

(3.) Stir into the solution contained in the experimental celi a 
minute fragment of citric acid. This converts the haemoglobin into 
haematin. Tlie bands of the oxidized haemoglobin will now disappear, 
and if the solution be tolerably strong, a faint band become visible in 
the red. Add now an excess of ammonia. The band in the red, if 
present, will disappear, the original bands either not reappearing at ali, 
or, at most, only appearing to a very slight extent. This is a most 
important change, since it shows that the acid has effected a perma- 
nent alteration in the original blood-coloring matter. Add now to the 
solution in the celi a very sinall particle of the double 6iilphate of iron 
and ammonia, and cover over immediatelv with a thin glass. Af ter a 
variable time(sayin about fif teen minutes), the excessively well-marked 
and unique spectrum of reduced haematin will become apparent, the 
band at the red end being the first to appear. 

By exposing this solution of deoxidized haematin to the air, assisted 
by vigorous stirring, we may often succeed not only in bringing back 
the oxidized haematin band, but also (provided the conversion of the 
haemoglobin in the first instance was incomplete) the bands of oxidized 
haemoglobin. 

Ecamination qf Old Blood Stains, and of Blood Stains on Colored 

Fabrics. 

If the blood stain be old y either citric acid or ammonia (the latter 
by preference) should be used for dissolving the coloring matter. If 
the fabric be colored, that reagent should be employed which possesses 
the least action on the dye. If the stain (as sometimes happens) be 
found insoluble both in ammonia and citric acid, it should first of ali 
be acted upon with ammonia, and a moderate heat afterward applied. 
The solutions obtained are then to be examined in the manner already 
described. 

The presence of mordants frequently necessitates some alteration 
in our proceedings, the blood being very likely to become incorporated 
with the mordant, more particularly if the stained fabric has been wet- 
ted. In such čase, filtration or allowing the subsidence of the deposit, 
is equivalent to removing the blood-coloring matter. The same de- 
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tails must be carricd out as have been already described, and the tur- 
bidity of the liquid overeome, not by reraoving the precipitate, but by 
increasing the intensity of the transmitted light. 

Before leaving the treatment of recent and of old blood stains, I 
would direct attention to the method of procedure suggested by Dr. 
Richardson, of Pennsvlvania, which he describes as follows : — 

" Procure a glass slide witli a circular excavation in the middle, 
called by dealers a ( concave centre,' and moisten it around the edges of 
the cavity with a small drop of diluted glycerin. Thoroughly clean a 
thin glass cover abont one-eighth of an inch larger than the excavation, 
lay it on white paper, and upon it plače the tiniest visible fragment of 
a freshly dried blood-clot (this fragment will weigh from one twenty- 
five-thousandth to onefiftv-thousandth of agrain). Then with a cata- 
ract-needle deposit on the centre of the cover, near your blood-spot, a 
drop of glycerin about the size of this period (.), and with a dry ncedle 
gently push the blood to the brink of vour microscopic pond, so that it 
may be just moistened by the fluid. Finallv, invert your slide npon 
the thin glass cover in sach a manner that the glycerined edges of the 
cavity in the former may adhere to the margins of the latter, and, 
turning the slide f ace upward, transf er it to the stage of the microscope. 

" By this method, it is obvious, we obtain an extremely minute 
quantity of a strong solution of heemoglobin, whose point of greatest 
density (generally in the centre of the clot) is readily found under a 
one-fourth-inch objective, and tested by the adjustment of the spectro- 
scopic eye-piece. Af ter a little practice it will be found quite possible 
to modify the bands by the addition of sulphuret of sodium solution, 
as advised by Preyer. 

" In order to compare the delicacy of my plan with that of Mr. 
Sorby, a spot of blood one-tenth of an inch square may be made on a 
piece of white muslin, the threads of which average one hundred to 
the inch. When the stain is dry, ravel out one of the colored threads 
and cut off and test a fragment as long as the diameter of the filament, 
which will of course be a particle of stained fabric measuring one- 
hundredth of the minimum-sized piece directed by Mr. Sorby. When 
the drop of blood is old, a larger amount of material becomes requisite, 
and you may be obliged to moisten it with aqua ammoniae, or with 
solution of tartrate of ammonium and protosulphate of iron ; but in 
the criminal čase referred to^froe months after the murder, I was able 
from a scrap of 6tained muslin one-fiftieth of an inch square to obtain 
well-marked absorption-bands, easily discriminated from those pro- 
duced by a solution of alkanet-root with alum and those caused by in- 
fusion of cochineal with the same salt" 
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Of this process which I have carefully tested, I can say tliat it 
works well with fresh stains, but I have failed to obtain tho sati&f ac- 
tory resulta by it witli old blood stains that I have by following the 
processes suggested by Sorby. 

Jžkaminatum of Stained Fabrics that home been washed after staining, 
and the tireatment to be adopted in the examination of the Water 
vsedfor washing them. 

Cold water, as we have already pointedout, raay effect thecomplete 
removal of a fresh blood stain from a fabric, but not of an old one (p. 
189). 

In many cases, after a stained fabric has been washed with water, 
'the blood will be found spread over a considerable surface. Under 
sach circnmstances a large piece of the material should be removed, 
and digested with a proportionately large quantity of ammonia or of 
citric acid, the solution being af terward concentrated by evaporation 
at a gentle heat 

If the water used for washing snch materials has to be examined, 
it shonld first of aH be concentrated. If, however, it is found that 
any deposit forms in the water during concentration, this should be 
carefully collected, acted on with ammonia, and heat applied if it be 
insoluble in the cold. 

If the recently stained fabric, however, be washed with soap and 
water, the hemoglobin will be rapidly converted (by the action of the 
alkali) into haematin. The probability is, therefore, that after a blood 
stain has been washed in soap and water, there will be little difficulty 
in detecting blood on the fabric by ordinary means. 

It may sometimes be necessary to examine the soap-water itself. 
This may be done as f ollovvs : — Agitate the soap-water with a large 
bulk of etlier, and allow the mixture to stand until the ether has well 
separated. Eemove the ether with a pipette, and again and again 
shake up with fresh ether until the aqueous solution is perfectly clear. 
The solution remaining is then to be concentrated, and examined as 
usual for blood. 

Eramimation of Stains on Zeather. 

Blood stains on leather, or upon any substance that contains tannic 
acid, require special management, owing to the certain precipitation of 
the coloring matter. Further, the serum frequently soaks into the 
leather, leaving the blood-corpuscles on the surface. In such čase, 
proceed as follows : — 

(a.) Shave off a fine slice from the stained portion of leather bo 
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tbat there inay be as inuch blood but as Kttle leather as possible on 
tlie shaving. Bend this shaving so tliat the stained side only may bc 
brought into contact with water placed in one of the experimental 
cells. In this manner a solution of the blood-coloring inatter raay 
probably be obtained. 

Dr. Sorby suggests, however, that if the leather has been washed 
after the blood lias dried upon it, it would probably be impossible to 
obtain the blood spectra by the inethod just described. The follow- 
ing procese in such čase has been f onnd to work satisfactorily : — 

(§.) Digest the stained leather in a mixture of 1 part (by measure) 
of hydrochloric acid and 50 of water fpr twenty-four hours. This 
will effect a solution of the mixed compound of the blood-coloring 
inatter and tannic acid. The acid liquid is then to be poured off, but 
not filtered. The solution may appear almost colorless, or of a slightly 
ycllow tint. Add to this an excess of ammonia, when the color will 
become either a pale purple or a neutral tint, the tint-shade behig con- 
siderably intensified on the addition of the ferrous salt and double tar- 
trate, which are now to be added. The solution is then to be exam- 
ined in an experimental celi, using a light sufficiently intense (such as 
the li me- light or direct sunlight) to penetrate the turbid solution. 
Under these circumstances, the spectrum of deoxidized haeinatin will 
become visible. If the liquid be too turbid to allow even a direct ray 
f rom the sun to be reflected through it, the celi should be placed for 
a few minutes in a horizontal position, so that a little of the deposit 
may subside, always remembering, however, that the removal of the 
deposit destroys the intensity of the spectrum, the greater part of the 
haematin existing as a compound insoluble in dilute acid. 

Ecamination of Blood Stains on Earth and on Clothes soiled with 

Earthy Matters. 

Digest the stained earth for some hours in a considerable quantity 
of ammonia. This solution is to be poured off and concentrated, the 
spectroscopic exainination being conducted on the turbid solution, 
using for this purpose an intense light, such as the lime-light or direct 
sunlight. A similar procesa should be adopted in the čase of stained 
fabrics soiled with earthy matters. This is important, inasmuch as 
the coloring-matter of the blood is completely carried down by contact 
with earthy matter. 

Examination of Urine for Blood. 

The urine, if turbid, must be filtered. The matters on the filter 
paper, in order to prevent the loss of red corpuscles, should be thor- 
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ouglily washed with cold distilled water. Either examine tliis latter 
filtrate by itself, or add it to tke filtered urine. The urine is tiien to 
be placed in a glass tube eix inches long and a quarter of an inch dia- 
meter, closed at both ends. The liquid must be diluted until the 
green of the spectrum can be distinctly seen through the lnicro-spec- 
troscopc. One drop of blood in a pint of urine inay in this way be re- 
cognized. 

One half of the matters on the filter paper should be acted on with 
aleohol acidulated with sulphuric acid, and the other half with aleohol 
acidulated with ammonia, and the solutions obtained examined sepa- 
rately in the manner alreadj indicated. (See " Brit. Med. Journ." 
1879, II., p. 85.) 

General Precautions to be observed in condueting Micro-spectroscopic 

Observations. 

We now add a few words of general advice, and a few precautions 
necessary to be observed, in examining blood 6tains by the spectro- 
scope: — 

1. If the fabric on which the blood stain oecurs be colored, the 
gpectrum produced by the coloring matter extracted from unstained 
portions of the fabric should in the first instance be exainined. Fur- 
ther, it is well to commence our investigations by placing a little blood 
on an unstained portion, and, when drv, examining the spectra. We 
shall thus determine, before commencing experiments on the stained 
portion, the spectrum of the dye itself, and any possible interferenoe 
likely to result on the blood spectrum. 

2. On no account decide that an observed spectrum from a sus- 
pected stain is due to blood, unless it exactly coincides with bands pro- 
duced by a known solution of blood, of eqnal strengtli, and treated in 
a similar manner. For this purpose it is advisable to have ready for 
U8e several hermetically sealed tubes of deoxidized haematin, of difFer- 
ent strengths. 

3. In ali cases examine the spectra both by davlight and by artifi- 
cial light. We prefer artificial light for general work, but in every 
čase it is advisable to try both means of illumination. Direct concen- 
trated sunlight or the lime-light should be tried whenever the solution 
is thick and turbid. 

4. Never be content with observing a single spectrum of blood. 
Remember, f nrther, it is of ten impossible to obtain the unaltered blood 
spectrum. Ilence, never satisfy vourself that a stain is not blood, 
until you have failed to obtain ali the spectra produced by the aetion 
of appropriate reagenta. 



PBR80KAL 1BENT1TT. 199 

5. If the liquid nnder examination be too strong, so much light will 
be cut off tkat the absorption bands inay be obscured. If tlie solution 
be too weak y tke bands will beeome so faint, tkat tkey are likely to be 
overlooked. Practise in tkis matter to obtain tke kappy medium. 
Never, if it be possible furtker to confirm tke result, be satisfied witk 
tke examiiiation of a single solution, but exainine several of different 
strengtk. * 

6. Use excessively minute quantities of tke several reagents. Ilae- 
matin produced, by an acid is hot very soluble in a strong solution of 
citrate of aramonia. If yon add too muck of an iron salt, tke precipi- 
tate formed so obscures tke field as to mask tke absorption bands. 

7. Adjust tke widtk of tke slit during tke spectroscopic examina- 
tion. AH absorption bands are best defined wken tke slit is verv nar- 
row. If tke bands are very faint, tbey may only be seen at tke mo- 
ment tkat tke slit is being completely closed. 

8. Ilemember tkat, witk our present knowledge, tke spectraui 
microscope affords no information wkatsoever wketker tke blood 
comes from man or beast, nor tke class of animals from wkick it is 
derived, nor, if human, does it enable us to hazard a conjecture as to 
its origin. 

The following questions are likely to be asked where the nature of 
stains is in dispute : — 

1. Are you certain these stains are blood f 

To this question the medical jurist should, as a rule, kave no diffi- 
cultv in returning an absolutelv definite Yea or Tsay. Again I repeat, 
it is tke spectroscopic testom vvhich tke ckief reliance skould be placed, 
ali otker tests being merely confirmatory. And f urtker, no one skould 
ventnre to give positive evidence tliat a given stain is blood unless ke 
kas obtained tke several spectra (and particularly tke deoxidized kaa- 
matin spectrum) , ckaracteristic of it 

It may be asked, Do no otker substances give similar spectra to 
tkose of blood ? Of tke oxidized ksemoglobin spectrum, Sorby says : 
" I do not know of anything that gives exactly the same, but there 
are some things which give bands so far similar as to skow tke import- 
ance of studying tke eflFects of different reagents." Tkis statement, 
coming from 60 great an autkority, needs consideration. 

Tke coloring matter (a form of ckloropkyll) from tke petals of tke 
red variety of Cineraria gives two bands, wkick, tkougk dissimilar in 
relative widtk, are nearly alike in position to tkose of oxidized kcemo- 
globin. But witk ammonia, tke bands of blood remain unckanged, 
wkilst tkose of tke Cineraria coloring matter are completely altered. 

Tke otker reds likely to be confounded by tke unpractutt^^vc 
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(certainly not by the practised eye) with blood, are cochineal, lac- 
dye y alkanetj madder, and munjeet, dissolved in each čase in al um. 
But if the spectra prodnced by these bodies be caref ully examined side 
by side with blood, the bands, it will be seen, are neither the same in 
position nor in character. None of them, further, will stand the action 
of ammonia, whilst they are ali bleached with potassic sulphite, whick 
has no action on blood. 

Ali the supposed f allacies, however, at once break down if the vari- 
ous blood spectra with the several reagenta described, .can be obtained. 

2. Was the blood human f 

And to this question it is better, in the present state of science, at 
once to confess our inability to give a definite reply. 

The most ambitious attempt in this direction is that of Prof essor 
Eichardson, of Pennsylvania (see " Lancet? 1874, II., p. 210; 1875, 
L, pp. 321, 700), who relies on the diameters of the blood discs, using 
for their examination very high microscopic powers, such as the ?4th 
or ^jth of an inch. Most interesting as his work is, it is as yet of 
scientific, rather than of practical importance. Even Dr. Richard- 
son, regarding his own researches, himself admits : " That at present 
(1875) there is no method known to science for discriminating, mi- 
cro8Copically or otherwise, the dried blood of a human being from 
that of a dog, monkey, rabbit, musk-rat, elephant, lion, whale, seal, 
or in f act any animal whose corpuscles measure more than ^-oV^h inch 
diameter." 

One other suggestion deserves consideration, viz., the varieties in 
what have been called Blood jrictures. " M the fluid blood, or dried 
blood redissolved in distilled water, be put on a piece of glass and 
carefully evaporated at a temperature of from 54° to 59° F. (12.2° to 
15° C), there will be received from the blood, either of man or ani- 
mals under the microscope, entirely different pictures, which are in 
relation to each other of such great and striking variety, that human 
blood can be distinguished vvith the greatest exactness from the blood 
of animals, and the blood of one animal from that of another " (A. 
Neumanri). Neumann's meaning (if I understand him aright) is, that 
the proportions of the corpuscles, of the fibrin, and of the salts in dif- 
ferent bloods vary. When heat is applied to the blood, the corpuscles 
burst, their contents along with the fibrin and salts remaining on the 
glass plate. The variety in the " pictures w thus produced depends on 
the quantity of the corpuscles, and on the manner in which the salts 
and fibrin settle. Dr. Day apparently confirms these observations of 
Neumann. The resnlts are curious and merit more attention than 
thejr have at present received. 
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3. From whaijpart oftfie body was the blood derived f 

To this question we must, as a frule, admit the practical impossi- 
bility of obtaining data on which to found an answer with any cer- 
tainty. The only possible clue might be in the matters associated with 
the blood, such as the difFerent f orms of epithelinm, etc. 

4. In the čase of a blood stain being found on the clothes of a 
femdlej the guestion may arise whether or not the blood wa& men- 
strual f 

We urge the necessity f or great caution in attempting to distin- 
guish menstrual from ordinary blood. It has been stated — 

(a.) That menstrual blood contains no fibrin. 

(0.) That menstrual blood is acid, owing to its admixture with 
vaginal mucus ; ahd, 

(y.) That menstrual blood is invariably associated with the pave- 
ment epithelinm deri ved from the vaginal walls. 

This last peculiarity is the only one of any practical importance, 
and admitting its truth, we doubt if in the present state of science we 
should be ju6tified in venturing ^jpositive opinion as to a stain being, 
or not being, menstrual from this circumstance alone. 

5. Was the blood derivedfrom a Ivving orfrom a dead bodi/ f 
The presence of coagulated fibrin in a stain is at ali times strongly 

suggestive of the blood having been derived either from a living person 
or from a body within a short tirne af ter death ; but even this is by no 
means an absolutely certain test. It is better to admit the impossi- 
bility of answering this question positively, although, should coagu- 
lated fibrin be found on the stained portion, it may be stated that there 
is a clear presumption that the blood was derived either from a living 
person or from one recently dead. (Čase 78.) 

6. What is thejprobable age ofthe stain f 

On this point there is a great deal to be said. I have already 
mentioned certain well-marked indications of the age of a stain, viz. : — 
its color and solubility in cold water — ^in other words the chemical con- 
dition of the coloring matter, i.e. whether it be lisemoglobin, methee- 
moglobin, or hsematin. I have for a long tirne past been engaged in 
an extensive series of experiments for the purpose of determining the 
time required for the change of heemoglobin into metlisemoglobin and 
finally into hsematin at difFerent places and under diflFerent conditions. 
The details of these experiments will be published elsewhere, but to 
my mind they justify certain conclusions of importance, which inay be 
thus summarized : — 

(a.) That the eonversion of hsemoglobin into methsemoglobin may 
take plače within an hour in a room lighted with gas^ or ^v<k\xs^ 
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twenty-four hours in the atmospliere of a populous town, or within 
four days by the seaside and for a £ew miles inland, whilst the change 
may be delayed for two, three, or evcn six weeks if the stain be merel j 
exposed to pure country air free from ali acid yapors. 

(j?.) That given a stain where unchanged heemoglobin exists, it 
being proved that the stained body had been exposed to the atinos- 
phere of a town (more especially if in a neighborhood where mana- 
factures are in operation), we should be safe iu saying that the stain 
might only be a few hours, but that, at the outside, it was not more 
tlian two or three days old. 

(y.) That, giveri a stain on a fabric where the hemoglobin remains 
unaltered, it being proved that the stained article had been exposed to 
pure countrv air only, we should be safe in 6aying that the stain, at 
the outside, was not more than six weeks old. 

But wc desire to add that in ansvvering this question the ^rea test 
possible caution is needed. One step beyond the region of absolute 
and well-attested fact should, as a matter of evidence, be regarded bj 
the medical j ur is t as uuknovvn and untrodden territorj. 



Seminal Stains. 

In examining seminal stains we have to consider: (1) Their gen- 
eral appearance ; (2) The action of heat ; (3) Their chemical re- 
actions ; and (4) The microscopic detection of the spermatozoa. 

1. General appearance. — A seminal stain is stiff and colorless. 
When seen by transmitted light^ it presents a more distinctly greyish- 
brown tinge than stains produced by gum or albumen, with either of 
which it might be confounded. 

2. Action of heat. — When a seminal stain is warmed, it becomes of 
a pale yellow tint. This constitutes a very characteristic reaction, 
happening with hardly any other discharge, healthy or morbid. 

When waimed, or cven when moistened with warm water, the 
stain evolves the odor peculiar to the 6eminal fluid. 

3. Chemical reuctions. — Cut out a small portion of the stained 
fabric. If the suspected stain be upon wood or stone, the material 
should be caref ully scr^ped. 

(a.) Digest a portion of the fabric (or scrapings) in a watch-glas8 
with a few drops of water for about ten minntes. Eemove the fabric, 
and caref ully squeeze out with the fingers the water absorbed. Plače 
tlie glass in a good light on a piece of white paper, and add to the 
so] u ti on a d rop of nitric acid on a glass rod. If the stain be semi- 
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nal, the liquid will turn of a yellow color, but there will be no pre- 
cipitate. 

(£.) Lassaigne suggests that, in order to distinguish between an 
alburninous and a 6eniinal 6tain, it 6hould be moistened with a sol u t ion 
of lead oxide in liquor potass®, and dried at 68° F. If it be alburnin- 
ous (that is, if it contains sulphur), it turns of a vellow color, but if it 
be seniinal, no change will be apparent, unless, as sometimes happens, 
the semen be diluted with an alburninous secretion. 

(j.) In pure seniinal 6tains the guaiacum test gi ves no blue reaction. 
(Page 191.) 

The above tests, however, are rendered practicallv worthless if the 
garment on which the stains occur be dirty or colored. Under such 
circumstances we must rely entirely on the microscopic examination. 
And it is to be further noted that we should in no čase be justified in 
pronouncing a stain to be seminal, unless the results of the microscopic 
examination were conclusive. 

4. Microscopic Examination. 

Tliis consists in the search for the characteristic seminal animal- 
cules (spermatozoa, zoosperms). Admitting, as Casper proved, that 
semen may be found without spermatozoa, we consider there are no 
known data justifying a positive opinion that a given stain is seminal 
unless we are able to detect them. 

In examini)ig a Suspected Seminal Stain, caref ully, and with as 
little handling as possible, cut out the stained portion. Plače it in a 
perfectly clean watch-glass, with two or three drops (at most) of cold 
distilled water. Move the stained fabric about in the water with a 
glass rod. llaving allowed it to soak for about ten minutes, squeeze 
out the water with the end of the glass rod, and examine several 
specimens of the liquid and of the deposits, under a quarter-inch 
power. 

Another process has been suggested, which we believe to be of 
value. The suspected stain is to be steeped for 36 to 48 hours in an 
ammoniacal solution of carmine. The fibres of the fabric are then 
to be unravelled, each fibre being examined separately in glicerine 
under the microscope (500 diameters). The advantage claimed for 
this process is that vegetable fibrillae are not tinted by the carjnine 
solution, whilst the heads of the spermatozoa become of a full red 
color. This process is more particularly valuable where the stains are 
old and the spermatozoa adhere tenaciouslj (as is of ten the čase) to the 
fibres of the material. (See Report of Dr. Longuet to the Societe de 
M4d. Leg., Pariš.) 

The human 6permatozoon has a flattened and almost oval headL^ 
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with a long, slender, filamentous tail. The en tire length varies, accord- 
ing to Mr. Curling, from the -j^th to the *H tn °f & 31 inch. Some, 
however, are to be found that do not exceed the TTfW n of an inch. 
The tail is usually five or six times the length of the head, which is 
about -5^ th of an inch in diameter, and niay roughly be regarded as 
about one-third the eize of a human red blood-corpuscle. Tailless 
spermatozoa have also been described. (Dr. H. Gibbes, " QuarL 
Journ. of Micros. Science" July, 1880.) Their shape varies in dif- 
ferent animals. 

In f resh semen, and very f requently in semen f or some hours after 
emission, as well as in that taken from a body some tirne after death, 
the vibratile, undulating movements of the animalcules, principallj 
executed with the tail, betoken life. A čase is on record (" Bea&s 
Archives") in which active spermatozoa were found in tlie mucns taken 
from the vagina of a little girl f ourteen days after she had been raped. 
But even after the spermatozoa are dead, and the stain dry, they may 
be easily distinguished by their peculiar shape. We have more than 
once seen them in stains six months old : whilst some have asserted 
they have been able to discover them after five or six years (ffitter 
and Bayard). They have certainly a remarkable power of resist- 
ing putrefaction, having been observed by several microscopists in 
semen after it had become putrid. Their movements, when alive, are 
not checked by admixture with other secretions. Their activity is 
stimulated by alkalies, but arrested by weak acids. A temperature 
above 120° F., however, kills them in a very short tirne. 



WUh what may these Seminal Animalcules be confaunded t 

(1.) Minute fragmente of lin&nfhre might be mistaken for the 
tails, and the minute ovoid granulatione present in vegetable fibrillae 
for the heads of spermatozoa. Hence it is a saf e rule : admit nothing to 
be seminal, urdess some complete spermatozoa con be detected. On the 
other hand, the presence of complete spermatozoa is to be regarded as 
unquestionable proof of the seminal nature of a 6tain. 

(2.) Granules are to be found in ali semen, that might be mistaken 
for the heads of the animalcules. These granules, however, are of 
considerable size. The rule we have just laid down will prevent anjr 
error arising from this cause. 

(3.) M. Donne discovered and described an animalcule, not unfre- 
quently found in the vaginal mucus of patients where cleanliness is not 
observed, called by him "Trichomonas Vagina" 
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The microscopic differences between these trichomonads and the 
seniinal animalcules are very detinite : — 

(a.) The headsof the trichomonads are at least three times the size 

of the heads of spermatozoa. 
(0.) Internally the trichomonads appear to be granular, whereas the 

spcrmatozoa are transparent and structureless. 
(y.) From the head of the trichomonad several ciliaa are apparent, 

whilst none are visible from the spermatozoon. 
(4.) Certain fungi are said closely to resemble spermatozoa, bnt 
their tails are clnmsier, and they refract light differently. They may 
also be seen, under favorable conditions, to grow on the glass slide. 



The following stains derive their chief medico-legal interest from 
the fact that they are liable to be mistaken for blood. Independently, 
however, of this they may also prove important as connecting links be- 
tween a prisoner and the crime with which he is charged. For both 
these reasons they deserve attention. 

Grease Stains. — The nse of a pocket-lens will usually distingnish 
these from blood stains, with which, more especially on dark fabrics, 
they are likely to be confounded. Their nature may be easily deter- 
mined by putting a piece of white blotting-paper over the stain, and 
pressing a hot iron upon it, when the grease stain will more or less 
completely disappear. They are also knovvn by their ready solubility 
in ether, benzene, and chloroform. 

Tar and Pitch Stains. — These may be known by their color, also by 
the pecnliar and distinctive odor they emit when warmed. They are 
also readily solnble in turpentine and in alcohol, neither of which sol- 
vents have much eflFect on blood stains. 

Tobacco Stains. — These, when warmed, emit a strong nicotine odor. 

Iron Moulds, or Red Paint mode from Iron. — These are insolnble 
in cold water, but soluble in hydrochloric acid. (Čare mnst be taken 
that the acid used is itself free from iron.) The acid solntion gives a 
dark blne vnthjwt<issicferrocyanide, and a bright red with jpotassic svl- 
j>hocyanide provided there be no exccss of acid. In cases where a 
stain is beliered to be dne to an iron-monld, the dye of the fabric 
shonld, in the first instance, be examined for iron. 

Rust Spots on Steel Instruments. — Treat the spot with pure distilled 
water (avoiding the nse of ali acids) and filter. The water will remain 
uncolored, the rnst spot being insolnble. If there be any precipitate on 
the filter-paper, it will probably be solnble in dilute hydrochloric acid. 
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Spote of Lemon or of Orange Juice on Steel. — In this čase a citrate 
of iron is formed, wliich is soluble in cold water, tlie solution being of 
a ligbt yellow color, and ha vin g an acid reaction. The tint is un- 
changed either by the action of ammonia or by boiling. It may be 
proved to be an iron 6alt by the general tests for iron. 

Jfadder. — The color of raadder is not destroyed by heat, whereas 
that of blood is. On adding a solution of alum, it turns yellow, 
whereas the red color of a blood-solution would merely be rendered 
more dilute. 

Sangruinaria. — The red color is destroyed by ammonia. 

BraziL Wood. — The red color is turned crimson by ammonia. 

Logwood. — The solution is reddened by sulphnric acid, and black- 
ened by iron sulphate. 

Camwood omd Red Saunders. — These colors are insoluble in cold 
water, bnt very soluble in alcohol and ether. They are botli turned 
crimson by ammonia. 

Archil, fruit stains, fiower staim, etc. — These vege table colors are 
for the great part turned either blue or green by the action of 
ammonia. 

Anatto. — The color of anatto is soluble in water, and is not 
altered by the action of ammonia. It turns a dark blue tint on the 
addition of sulphuric or of nitric acid. 

Catechu (Cutch\ Hhatany, and Kino. — These bodies are soluble 
in water, but are not altered by the action of ammonia. The first 
two become black, and the third a green isk black, on the addition of 
a salt of iron. 



XIII. Handvvrltlng.— Varlety of Inka. 

It is seldom that medical men are called upon professionally to 
give evidence as to handwriting, experts or the cashiers of banks, or 
intimate friends or relations being generally summoned for this pur- 
pose. Occasionallv, however, if forgery or erasure be snspected, the 
scientific chemist may be consulted, whilst the variety of ink used in a 
certain document and its similarity to the ink found in the possession 
of a prisoner, has on more than one occasion fumished important evi- 
dence of identity. 

Sympathetic Inks. — A great many sympathetic or invisible inks 
have been f rom tirne to tirne suggested. Some of these are indicated 
in the following table : — 
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Ink. 


DeTalopsT. 


Color. 


Solution of galls. 


Dilute solutioD of an 

imn niti t. 


Dark brown or black. 


Dilute solution of ferro- 


Asabove. 


Rich blue. 


cjanide of potassium. 
Chloride of cobalt. 






Heat 


Blue. Color evanescent, 






but can be restored 






by reheatiag. 


Mkedcbloridesofcoball 


Heat 


Oreen. Color evanes- 


and nickaL 




cent, but again ap- 
pears with heat. 


Dilute solutions of golo 


Erposure to light or 
neat 


Brovvnish black or pur- 


and silver salta. 


ple tint. 



"NVBirrao Inks. — Black Inks. — Nearlj ali the black writing inks in 
, common use contaiii gallate or tannate of iron, beld in auspension by 
gitm. Cloves, carbolic acid, and other antiseptics, are emploved to 
prevent it from becoming moitldy. The foliowing table from Watts' 
" Dictionary of Chemistri/ " ahows the composition of variouB inks : — 
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The sngar in j, h, and l admite of a copy being taken bj pressing 
a moistened sheet of paper npon tlie writing (copying inks), 

The so-called Alizarin inks contain a little free acid, and generally 
some snlphate of indigo. Such inks become very black by e.\posure 
to ainmoniacal fnm.es. Eittract of logwood mi\ed with potassic 
ch roma te inakes a good black ink, which does not monld. It is, how- 
ever, apt to get viscid and gelatinous. 

Nearly ali the inks mentioned may be removed by clilorine, or by 
a solution of oxatic acid, or by dilute hydrochloric acid. If Indian 
ink be added to them thie possibility of remoral is prevented. TrahTe 
indelible ink is prepared by diB&olving wheat glnten in vinegar, after 
steeping it for 24 to 36 honrs iti water, and rnbbing up the resulting 
fluid with Indian ink or Iamp-black. Another indelible ink is formed 
by mising a decoetion of galls with vanadaU of ammonium. Chlorine 
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destroys the black color, but does not remove the ink. Acids turn it 
blue. Some of the silver inks (permanent marking inks) are almost 
indelible, but cyanide of potassium dissolves them. 

An aniline black ink and other aniline inks are now often used. 

Blue Inks. — Composition : Prussian blue, 30 parts ; oxa1ic acid, 4 
parts ; water, 1,000 parts. Another variety of blue ink contains : Prus- 
sian blue, 12.5 parts ; oxalic acid, 25 parts ; water, 1,000. 

Red Inks. — 1 part of good carmine dissolved in 120 parts of strong 
ammonia, with 1.5 part of gum Arabic. A cheaper form consists of 
12 parts of powdered cochineal, 4 parts of ammonic carbonate, and 32 
parts of hot water. Digest and decant. A third variety is prepared by 
boiling together to one-half 2 lbs. of Brazil wood, 1 \ lb. of Rupel or 
Kock al um, and 2 gallons of .good vinegar. 

Yellow and Grreen Inks. — The former is a decoction of saffron, 
and the latter a solution of indigo-carmine mixed with picric acid. 

Printerč Ink. — This is a mixtnre of boiled linseed-oil, yellow 
soap, drying ingredients, and lamp-black. 

Vermilion, ultramarine, and lead-chromate respectively, are used 
for red, blue, and yellow printers' inks, instead of lamp-black. 

Erasures. — Before making any experiments with or manipulating 
paper on which an erasure is suspected, it is well to have it photo- 
graphed. The character of the paper (noting whether it be hand or 
machine made, and whether it be glazed on the surface only or ali 
through) deserves caref ul study. The water-marks of the paper and 
its texture, which latter is best demonstrated by the microscope, have 
often proved highly important. ' The paper should now be minutely 
examined with a lens, and any peculiarities of character or of surface 
recorded. Any variations in the translucency or transparency of differ- 
ent parts should be accurately noted. Again, it is often a good plan 
to wet the paper, placing it for this purpose on a glass plate, to note 
whether the water is more greedily absorbed at the spot of the sup- 
posed erasure than elsewhere. The use of paraffin, turpentine, ben- 
zol, etc., for this purpose, instead of water, have been recommended 
when the paper is very thick. 

Forgers not unfrequently gum, varnish, or glaze the spot that they 
have scraped or erased. Size and other animal gelatines used for this 
purpose may bo known by tnrning brown when treated with a weak 
iodine solution, and starch by its turning blue. Gum is soluble in 
water, but is precipitated from the solution on the addition of alcohol. 
Resinoid bodies are soluble in alcohol, but are re-precipitated by 
water. 

In the vast majority of instances where an erasure has been at- 
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tempted, the application of a solution of galls will at once reveal the 
remains of the iron of the original writing-ink. It is f requently of 
use, before applying the galls, caref ully to pencil over the erasure a 
weak solution of ammonia. Sometimes the application of a ferrocj- 
anide of potassium solution gives good results, bringing out strongly 
the blue color of iron inks, but in such čase no ammonia should be 
used. 

When chlorine or solutions of the hvpochlorites have been freely 
applied to paper on which there has been writing, the color of almost 
aH inks, excepting those that contain carbonaceous matter will be de- 
strojed. 

If an acid has been used to remove the ink, its presence may be 
detected by the use of litmus, unless an alkali has been afterward em- 
ployed to neutralize it. Papers tinted with ultramarine are so changed 
in color by the action of acids, that they are not very likely in such 
čase to be used for pnrposes of erasure, but if the paper be colored 
with smalt or Berlin blue, it admits of acids being used as bleaching 
agents. The use of an ammonia solution as a means of detecting era- 
sures, is most applicable to iron-inks that have been bleached by acids. 



XIV. The Limita of 8lght 9 and Queationa relatlng to 

Vision. 

What are the limite of healthy Sight unassisted by Instrumenta t 

The shape of the earth sets a certain limit to vision, even as re- 
gards very large and lofty objects. This will be seen by the following 
table taken f rom Can^s " Synopsis of Proctical Philosophy" 

Table showing the distance in miles of the farthest visible point that 
can be seen f rom the topofa gimen height, taking into account the 
effects of refraction. 



Height 


Distanoe 


Height 


Distance 


Height 


Distance 


Height 


Distanoe 


infeet. 


in milea. 


infeet. 


in mile«. 


infeet. 


in miles. 


in feet. 


in miles. 


5 


2.96 


60 


10.25 


500 


29.5 


5,000 


94.0 


10 


418 


70 


11.1 


700 


30.5 


6,000 


102.0 


15 


6.12 


100 


13.2 


1,000 


41.8 


7,000 


110.0 


20 


5.91 


150 


16.2 


1,500 


51.0 


8,000 


118.0 


25 


6.61 


200 


18.7 


2,000 


59.0 


9,000 


125.0 


30 


7.25 


250 


20.9 


2,500 


66.0 


10,000 


132.0 


40 


8.37 


300 


22.9 


3,000 


72.0 


15,000 


162.0 


50 


9.35 


400 


26.4 


4,000 


83.0 


20,000 


187.0 
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Itifollows from this, that a man of ordinary height can be seen on 
level ground at a distance of about three and a half miles on a clear 
day. 

In tlie čase of hvpermetropic, myopic, and presbyopic pcrsons, or of 
patients with otlier varieties of imperfect sight, lenses are needed, or 
allowance uiust be made. 

We here speak merely of sight. This is vastly different from re- 
cognition in order to eecure personal identity. 

Tlie following conditions must be presen t for the recognition of 
an object at the distances stated : — (1.) Normal vision. (If abnormali- 
ties of vision exist, these must be compensated.) (2.) Sufflcient light 
(3.) Sufflcient size of object. 

1. Normal Vision. — This consists in the sight of both eyes being 
perfect. The loss of one eye can scarcely be called " deprivation of 
sight? but it certainly is " deprivation of normal sight? 

Again, the eyes must be normal in their power of discerning color. 
Color-blindness, or Daltonism, has been the cause of many railway 
accidents, owing to colored lights or signals not being recognized. 
Even in war a red uniform has been confounded with a gray, and thus 
f riends have been fired upon as if they had been f oes, and f oes allowed 
to escape as though they were f riends. 

A valuable contribution to our knowledge of color-blindness has 
been made by Dr. de Fontenav, of Copenhagen (" Nordhškt Medicin- 
iskt Arhiv" 1880). He follows the classification proposed by Holm- 
gren: — 1. Total color-blindness. 2. Partial color-blindness : (a) Com- 
plete blindness of red, green, or violet; (b) incomplete color-blindness; 
(c) feeble sense of color. The last (c) is not Daltonism pri>perly so 
called, and is omitted in the statistics. The examinations were made 
by means of Holmgren's colored wools, and in some of the cases in 
which color-blindness was detected, the results were controlled by vari- 
ous additional tests. 

The total number of pereons examined was 9,659, of ali ages from 
eight yeara upward ; 6,945 being above the age of sixteen, and 2,714 
below that age. Of the whole number, 217, or 2.25 per cent., were 
color-blind. Of 4,492 adult males, 165, or 3.7 per cent, had color- 
blindness. Among these, 1,001 belonged to the upper classes, and 
8howed a percentage of 3.09 ; while in 3,491 artisans, laborers, etc, 
the percentage was 3.87. 

Occupation. — The percentages of color-blindness varied greatlv 

with the employment of tlie indimdual. Thus of 2,737 railway ofti- 

cials, 3 per cent. were color-blind ; of 183 post-office officials, 9.28 per 

cent; of 930 artisans of various kinds, 3.22 per cent It is not oer- 
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tain how far these proportions are accidental, or how far tlie greater 
prevalence of color-blindness in the lower orders may be due to defec- 
tive cultivation of the sense of color, or to heredity. In any čase, Dr. 
de Fontenay's observations agree with those of Holmgren, Magnu6, 
and others. 

Age and Sex. — Of 6,945 adults above the age of sixteen (4,492 
males and 2,453 feniales), 176 or 2.56 per cent., were found to be 
color-blind. Among the females, there were only 11 cases of color- 
blindness, or 0.45 per cent. Adding to these the female children who 
were examined, a total is obtained of 3,819, among whom there were 
16 color-blind individuals, or 0.42 per cent. ; while, in a total of 5,840 
males (adults and children), the number of cases of Daltonism was 
201, or 3.44 per cent. Ali the sixteen color-blind females belonged to 
the working classes. Among the 2,714 children, aged from eight to 
sixteen, 41 or 1.51 per cent. were color-blind — viz., 1,348 boys, with 36 
color-blind, or 2.67 per cent. ; and 1,366 girls with 5 color-blind, or 
0.37 per cent. 

Varieties of Color-blindness. — Two cases of violet-blindness which 
were incompletely examined being excluded, there were found to be 
56 cases of red-blindness, 24 of green-blindness, and 135 of incomplete 
color-blindness. In ali the cases, both eyes were examined separately, 
and found to be affected. As regards the relation between the color 
of the eye8 and color-blindness, Dr. de Fontenay does not find any spe- 
cial predominance in dark or in fair individuals. 

HeredUt/. — "VVith regard to the hereditary transmission of color- 
blindness, exact information was obtained in 34 cases, in 27 of which 
heredity was denied. In two of the remaining cases, the fathers were 
color-blind in the same way as tlie subjects examined. The parents of 
another had normal vision; but a paternal uncle, two brothers, and 
the son of the person exarained were color-blind. In the parents and 
grandparents, and in the son of another person, the color-sense was 
normal ; but his brother and three maternal uncles had color-blindness. 
In another čase, tlie perception of colors was normal in the father, 
motlier, brothers, and sisters ; but the maternal grandf ather, a mater- 
nal cousin (male), and the son of a female cousin on the mothei^s side, 
were the subjects of Daltonism. Another of the color-blind persons 
had four relatives who were similarly affected, viz., a maternal uncle 
and cousin, his mothei^s grandfather, and a brother. There was no 
instance of consanguineous marriage among Dr. de Fontenay's cases of 
color-blindness. 

Dr. de Fontenay says that the increased attention paid to color- 
blindness within the last few years, has been attended in Denmasck. 
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\vith some important results. Ali the emj>loyČ8 of the public (State) 
and private railways have been examined, in order to ascertain tlieir 
sense of color (except in the čase of one private companv, wliich did 
not tliink such an examination necessarv) ; and hencef orth ali candi- 
dates for situations on railways are to be tested. Candidates for ad- 
mission to the school of naval offlcers also submit to an examination. 

Herr E. J. Mellberg, principal teacher of phvsics in the Ljceum at 
Helsingfors, has also examined the color-sense of the 227 pupils in 
that institution. Among them, he found ten cases of Daltonism, or 
4.4 per cent. ; four of red-blindness, two of violet-blindness, and three 
of incomplete color-blindness. In addition, among the boys whose 
sense of color was stated to be norma!, there were tliree who con- 
founded light yellowish-red with rose-color ; eighteen who could not 
distinguish between bluish-green and pure green ; fourteen who failed 
in both these respects ; and nine in whom the perception of colors was 
weak. The age of the subjects varied from nine to twenty, but only 
one čase of color-blindness was met with in those above the age of 
seventeen. 

The effects of age on the acuteness of vision is considered by Dr. 
de Gu6ret to be, on an average, as f ollows : — 

The acuteness of vision at 50-vears is diminished \ l 

60 " i 

70 " i 

80 " i 

In other words, if a man of forty conld di6tingnish and recognize 
an object at 100 feet distance, at sixty years of age he could not recog- 
nize the same object further off than 75 feet. It would be interesting 
to know precisely how these results were obtained, and whether čare 
was taken to exclude aH cases of incipient cataract. 

2. Sufficient Light. (a.) Moonlight. — The best known person can- 
not be recognized by the clearest moonlight at a greater distance than 
15 to 16 metres (16 to 17 yards). The light of the moon, however, 
i8 very variable, whilst on a bright night the shadows produced are 
often intense, well-defined, and lengthy. 

(|3.) Siarlight. — By starlight only, the best known person cannot 
be identified further oflE than 3 to 4 metres (10 to 13 feet). * 

(y.) Flash of Ligktning {Čase 72). — The light emitted from a flash 
of lightning is said to have sufficed to enable a lady, on her paesage 



a 



1 See also ** De Pacviti de la vite pour les grandes distances," par le Dr. J. Gayet ; 
Annal* cTocvU*Hque>" Sept.-Oot., 1875, p. 171. 
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home from India, to see distinctly, and afterward identifv, a man 
robbing her trunk in the cabin of a vessel on a dark night. (Mont- 
gomery, " Cydopmdia of Practical Medicine" art. Identity, quoted by 
Guy.) The autlior has experimented manj times on this point, and 
entirely agrees that a flash of lightning is in many cases, but by no 
means in ali, amply sufficient for purposes of identification. Thus, he 
vras able on one occasion to detect a black hair-pin on the ground by a 
flash of lightning, and to pick it up when the next flash came. 

(8.) Flash of Firearms. — It inay be asked : — u Is the light resnlting 
from the flash of a pištol or gim 6ufficient to enable one to see clearly 
the face of the person firing? " In May, 1808, the Sieur Labb6 was 
riding, accompanied by the widow Beaujean, along the high road, one 
hour and forty-three minutes before the rising of the moon, when the 
servant of the f ormer was wounded in the hand by a gun fired through 
a hedge. Both swore that they recognized the assassin by the light of 
the discharge. (See Guy, p. 7, and Taylor, Med. Juris. y I., p. 684.) 
The accused, being sentenced to death on this evidence, appealed to the 
Court of Cassatiou, and manv experiments were madc by Guinean, 
Dupuis, Caussin, and others, which seemed to negative this possibil- 
ity. In their own words : " The light was so fuliginous and so tran- 
sient that it was scarcely possible to see distinctly the form of a head, 
and that of the face could not be recognized." The sentence was re- 
versed. Fodere afterward contested this decision, and a subsequent 
čase, confirmcd by the experiments of Desgranges, of Lyons, showed 
the po8sibility of snch recognition. 

In England, similar evidence has been received in 6everal cases. 
In one čase (li. v. White y Croydon Autumn Assizes, 1839), the accused 
wa8 acquitted. In a second (li. v. Stapley, Lewes Lent Assizes, 1862), 
the evidence of againe-keeper, who identified his assailant by the flash 
of the gun, was received, and the prisoner convicted. In Pariš and 
Fonblanque'8 čase in 1799 (li. v. Ifames), a police officer deposed that 
the highwayman rode a dark-brown horse of remarkable head and 
shoulders, and wore a rongh brown great-coat. These statements 
were received as satisfactory, though they were made out entirely by 
the light emitted by the flash from his pištol. He stated that he had 
since identified the horse in a stable in London. 

M. Cauvet (Constantinople), who has lately investigated this point 
(Dec, 1873), concltides: — (1.) That recognition of a person firing is 
possible if the observer be within five paces of the discharge and at 
the side of the line of fire ; or (2.) If the discharge occurred in a close 
plače of smali dimensions, and the observer occupied a stooping pos- 
ture. (3.) Recognition is affected by the quality of the |jowdfix \^f^ 
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the best English powder being that f rom the explosion of which recog- 
uition is the most certain. 

Our own experiments on this point lead us to believe in the possi- 
bility of recognition in the majority of cases, that is, given a inoderate 
distance, a dark night, and the absence of any artificial light, and that 
the sinoke produced by the explosion is not great. Given the reverse 
of these conditions, viz., a considerable distance, a weak flash, and 
much smoke, and we are of opinion that the chai)ces of identification 
would be doubtful. 

Dr. Taylor also agrees in the possibility of recognition under such 
circumstances. 

(«.) " Seemg Sparfo" — The possibility of recognizing an assailant 
by the subjective sensation of flashes of light (vulgarly called u seeing 
sparks") produced by a blow on the eyeball is not worth serious dis- 
cussion. (Miiller'8 u Phyxiology k " Schilbach and Kriigelstein in 
Henke's "Zeitschrift der S. A.," 1842, L, 197, and 1845, IIL, 172.) 
Such sensations are not nncoinmonly felt by those who are totally 
blind. 

We are astonished that medical jurists should have deemed this 
matter worthy of notice. 

3. Sufficimt Size of Object. — With respect to the smallest objects 
recognizable by the nnassisted sight, tliere has been much difference 
of opinion. Carpenter states (apparently on the autliority of Ehren- 
berg) that the smallest square magnitude, black or white, which can be 
seen on a ground of the reverse color, is about the j-J^th to tlie rf^th 
of an inch, whilst particles that powerf ully reflect light, such as gold 
dnst of the riVjth of an inch, can be seen with the naked eye in com- 
mon daylight. Bergmann found that black and white chequers of 
^yth of an inch square could be discerned at such a distance that the 
retinal image of each square could not have exceeded half the diame- 
ter of one of the cones of the bacillary layer, which are said to have a 
diameter of riVr^h of an inch. Dr. Vincent de Gučret (of Creuse) in 
" La France Medwale " (No. 57, for 1875), states that objects to be 
seen at ali must have a diameter of the vsVirth of an inch. 

Lines are more easily perceived \\impoint&. Thus opaque threads 
of the TTiWh of an inch (i.e., about half the diameter of a 8ilk-worm's 
fibre) can be discerned by most people with the naked eye when held 
toward the light. Volkmann (quoted in Funke's " £ehi*buch d. Physi- 
ologie") considered that parallel black lines could be seen when only 
the njSrth of a millimetre apart (= irsVir^ °f an inch). 

Passing from microscopic objects, we note that at a distance of one 
foot a person with normal sight can scarcely see an object less than 
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the ^jth of an lnch. At greater distances the size must increase com- 
paratively. 

The recognition of individuals depend6 on various points. The 
features, the color and arrangement of the hair, prognathism, the 
color of the eyes, etc., in the čase of people comparatively near, are 
the important means of identification ; whilst bejond a certain 
distance, stature, gait, and general peculiarities, such as nnnsual ac- 
tions, etc, are no doubt the primary means by which we know one 
person from another. Naturally, therefore, the more marked the 
peculiarities of the individual, the more easily he may be recognized 
at a distance. 

From experiments on recognition, Gueret concludes that the best« 
known persons, even those possessing well-marked personal peculiari- 
ties, can only be recognized, and that with difficnlty, in broad daylighi 
at a distance of 100 metres (a little over 109 yards). Beyond 150 
metres (164 yards) he believes recognition to be perfectly impossible. 
Less known and less remarkable people can only be recognized in 
broad daylight at a distance of from 60 to 100 metres (65 to 109 yards). 
In the čase of people who have no personal peculiarities, and are al- 
most strangers, he regards 25 to 30 metres (27 to 33 yards) as about 

the limit for recognition. 

i 



% 



XV. The Veloclty of Sound.— The Distance at vvhlch 
Sounds are Audlble.— Llmlts of Hearlng. 

Tliere are a few questions relating to sound that may possess a 
certain medico-legal importance : — 

1. Velocity. — The velocity of sonnd in air is 1,090 feet per second 
at 32° F. (0° C). At lower temperature« the velocitv is less, and at 
higher temperaturen greater. It may be taken that the velocity in- 
creases about 2 feet for every 1° Cent. 

The velocity of sound depends on the elasticity of the air in rela- 
tion to its density, it being directly proportional to the square root of 
the elasticity, but inversdt/ proportional to the square root of the 
density. The law of Marriotte proves that in air density and elasticity 
vary in the same proportion. Hence density neutralizes elasticity, and 
consequently the velocity of sound in air becomes independent of 
den8ity. But for this law to hold good, the dense air and the rare air 
must have the same temperature. This fact may be important. 
Given, the same temperature at the top of a high monntain and in the 
valley, the velocity of a sound (say, of a pistol-shot) would be alike in 
both; but, given a lower temperaturi 
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(which is usual) than in the valley, and.the velocity o£ the sound on 
the mountain would be less than in t"he valley. 

In water the velocity of eound is four times, and in iron seventeen 
time8 greater than in air. In wood the velocitj will depend on the 
variety and on the direction of the fibres, there being marked differ- 
ences in different directions of grain. 

2. Intensiti/. — At great elevations the loudness of a given sound 
snffers sensible diminution. In free air, intensity diuiinishes as the 
square of the distance f rom the source of sound increases. Thus, the 
firing of a pištol would sound four times as loud to a person at 100 
feet, as it would to a person 200 feet distant. This law, however, 
does not hold good when the sound wave is generated in a confined 
space, where lateral diffusion is limited, more particularly if the in- 
terior surface of such space be smooth. 

Intensity depends, not on the density of the air in which the sound 
is heard, but on the density of the air in which the sound is generated. 
If of two sounds of like intensity the one be generated on a mountain 
and the second in a valley, the sound generated in the heavy valley air 
may be heard on the mountain, whilst that generated in the light 
mountain air might not be heard in the valley. Again, if a pištol be 
fired at a spot midway between tlie valley and the mountain top, the 
sound might reach an observer on the mountain and an observer in the 
valley with a similar intensity, although in one čase it had to travel 
through the rarer mountain air, and in the other through the denser 
valley air. 

3. Limits of Hearing. — With even the normal sense there are dis- 
tinct limits to the power of hearing. Savart fixed these as between 8 
complete vibrations per second and 24,000, whilst Helmholtz regards 
the limits as between 16 and 38,000, or 11 octaves. The practical 
limit, however, is between 40 and 4,000 vibrations per second, or a 
range of about 7 octaves. But different people have in this respect 
vastly different powers, some being able to recognize low sounds but 
not high, and others high sounds but not low. 

Further, every individual has a certain power of altering his spe- 
cial limits of sound appreciation (more particularly for low sounds) by 
altering the tension of his tympanic membrane, either by forming a 
partial vacuum, or by compressing the air, in the cavity behind the 
tympanum. As an illustration, the sense of hearing low sounds may 
be almost entirely quenched by stopping the noše and mouth and ex- 
panding the chest as in the act of inspiration. 
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TABULAR STATEMENT OF THE DETAILS TO BE OBSERVED 
AND NOTED IN THE EXAMTNATION OF PERSONS, OR OF 
BODEES, OR OF BONES, RE H)ENTITY. 

I. General. 

1. The surroundings ofthe body. 

Note — (a.) Clothes. 
(j3.) Jewelry. 

(y.) Ali articles found on the body or in the coffin. 
(d.) Hairs grasped in the hands or free about the body. 

2. Theprobable business or trade at tohich the person voorked. 

Note — (a.) Condition of the hands (horny or soft). 
(j3.) Any special injuries to nails. 
(y.) Any special stains (such as silver and dye stains). 

3. The height ofthe person. 
4 The toeight of the person. 

5. Age. 

Note — (a.) The amount and color of the hair. 
(0.) The teeth. 

(y.) The condition of the alveolar processes. 
(d.) The condition of the fontanelles. 
(e.) The points of ossification. 
(C) The condition of the epiphyses. 
(17.) The size of the bones. 

6. 8ex. 

Note— (a.) The genital organa 
(j3.) The breasts. 
(y.) The general conformation. 
(d.) The length of the back hair and the nature of the 

hair generallj. 
(e.) The pelvis. 
(C) The markings on the bones. 

7. Deformities. 

Note — (a.) Shortening of legs from disease of hips, ete. 
(0.) Spinal disease. 
(y.) Talipes. 
(d.) Large wens. 
Eto. 
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8. Marlcs, grotvths, etc., on the skin. 

Distinguish between those arising — 

(o.) From disease (such, e.g. t as scrofulous tdoers, smaD- 

pox, diseased teeth, syphilis, ekin diseases, etc.). 
(/3.) From operations. (Major operations. Also bleeding 

and cupping, leech-bites, setons, etc, etc.) 
(y.) From tattooing orflogging. 
(<5.) From natural causes. (Disooloration ; naevi; moles; 

warts.) 
(e.) From violence. 
(&) From 8taim (such as blood, etc.). 

9. Injuries. 

Note — (a.) Fractures. 
(/3.) Dislocations. 

(y.) Wouuds. Consider — (1) their probable origin; (2) 
position ; and (3) extent 
Etc. 



Examine now in detail the various parts and organa of the body : — 

10. TheHead. 

Note — (a.) Complexion. (Fair, dark, sallow.) 

(/3.) Shape and general type of face and head. (European, 

Mongolian, etc.) 
(y.) Forehead. (Low, high, prominent.) 
(cJ.) Eyes. (Large or small, šunk or prominent) 
(e.) Noše. (Short or long, flat and broad, broad or well- 

formed nostrils, etc.) 
(£) Ears. (Lobules well formed or continuous with the 

cheeks : — pierced or not) 
(tj.) Mouth. (Large or small ; note scars on the roof : — 

the condition of alveolar processes.) 
(0.) Lipa (Large or small. Cicatrices.) 
(i.) Teeth. 

Number. 

Begularitj. 

State of decay. 

Any special parts where they are more than usually 
worn. 

Whether there are false teeth, or indications ezist 
of their having been worn. 
(*.) Chin. (Full, round, double, pointed, or receding.) 
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(A.) 



Amount, color, and length of hair on head, lip, and 

chin. 
Whether the color be naturaL (Test if necessarj.) 
Whether it has been recently cut. 

11. TheNeck. 

Note— Its characters. (Short or long : — thinorthick. Cicatrices.) 

12. The Chest. 

Note — (a.) Formation. (Well formed or pigeon shaped.) 
(0.) Shoulders. (High or sloping.) 
(y.) Sternum. (Fiat or šunk, etc.) 

13. ThePelvis. 

Note— (a.) The Genitals ; normal or otherwise. 
(|3.) In females the question of pregnancy. 
(y.) In the čase of a skele ton, decide whether the pelvis 
be that of a male or f emale ? 

14. The Extremitie8. 

Note — (a.) The Arms. Size and length generallj. 

The Fingers, short or long. 

Whether they are of proper proportional length. 

Any peculiarities of the nails. 
The Hands, roughened or not by hard work 

Whether marked or not by stains. 
(/3.) The Legs, whether uniform or not in length. 
Anchvlosis of jointa 
Whether bowed or not. 
Whether in-kneed. 
The ankles and feei 

II. In the Čase of Mutilated Remains. 

In addition to what has been stated, note : — 

1. The degree of accuracy vrith which the partsJU together asfollotos : — 

(a.) Bones. 
(|3.) Muscles. 
(y.) Blood-vessels. 

2. The nature of the mutilation : — 

(a.) Whether the muscles are hacked, or have been divided by a 

sharpknife. 
(j3.) Whether the bones have been chopped or cut with a fine or 

coarse saw. 
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3. The after-treatment to tohich the parts have been subjected : — 

(o.) Wbether they have been acted upon by lime or other chem 

icals. 
(fi.) Burning. 

If the bones be entire examine as usuaL 

If only an ash be found, ezamine this for phosphate of 
lime. 
(y.) Boiling. 

III. In the Čase of the Discovery of a Skeleton or of Individual 

Bones. 

In addition to the points already indicated, note : — 

1. The extent t6 which the soft parts have disappeared. 

2. The extent to which separation of the bones has taken plače. 

3. The color of the bones. 

4 Their gtate of preservation. 

5. Are they human or not? 

6. The sex as determined fix>m the pelvis and the characters of the 

bones generally. 

7. Do the bones belong to one or to more than one body. 

8. Caref ully examine the pelvis and the parts around for the remains 

of foetal bones. 

9. Examine carefully for any evidence of disease of the bones. 

(Spinal disease, anchylosis, rickets, syphilis, softening, eta) 

10. Ezistence of injuries. 



ILLUSTRATIVE CASES. 



i. R. v. Raynon. — (Ihunton Spring Assizes, 1841.) — Prisoner charged 
with wounding. A cut on tlie tbumb of the prisoner, stated by bim to be 
tbree weeks old, was proved by medical evidence not to have been in- 
flicted longer tban two or tbree days, a period tbat coincided witb the 
tirne of the alleged assault Prisoner convicted. (Pages 128, 157, 159.) 

2. R. v. Henry Reed and Eliz. Donelan. — (Chelmsford Spring 
Assizes, 1842.) — In this čase the prosecutruc accused the prisoners of in- 
flicting a wound on her noše witb a sbarp instrument, causing profuse 
bleeding and a fracture of tbe bridge. The prisoners were convicted, no 
medical evidence being offered in defence. A sbort tirne after tbe trial, 
and within six montbs of tbe alleged assault, tbe prosecutris was ezamined, 
and no scars were found. An eminent surgeon to whom tbe čase was re- 
ferred decided tbat no injurj sucb as tbat described by tbe prosecutriz 
could bave been inflicted, or a scar of some kind would most certainlv 
bave been visible. (Pages 128, 157, 158.) 

3. Smyth v. Smyth. — (Oloucester Summer Assizes, 1853.) — The 
plaintiff, as a lost beir, claimed certain estates. Tbe real beir, it was 
proved, bad certain marks on his hand and wrist, caused at birtb by instru- 
mental deliverv, and tbe claimant asserted tbat such marks in his čase 
were visible. Tbe čase of tbe claimant broke down on other points, but 
it was evident tbat tbe marks on tbe hand and wrist exhibited bj bim 
were merely the puckered cicatrices of scrofulous ulcers, similar scars also 
eiisting on the neck. (Pages 128, 152, 157, 162.) 

4. R. v. Castro, alias Orton, etc. — The Tichborne Čase. — (See 
"Guy's Forensic Medicine/' p. 686.) — A man, believed to be Artbur 
Orton, the son of a Wapping butcber, claimed to be Sir Boger Tichborne, 
and heir to the baronetcj and estates. Boger was believed to bave 
perished at sea in 1854. 

In this čase much depended on the following facts : — 
(a.) Marks and Scars. — (a.) The real Boger had had an issue in one arm 
tbat had been kept open a long tirne, and was almost certain to have left 
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an indelible scar. Some said he had also bad a seton. The claimant had 
no corresponding mark. (6.) The real Koger had been bled frequently in 
both arms, in both ankles, and in one temple. There were no marks in- 
dicating bleedings on the claimant (c.) There was evidence to show tbat 
the real Boger had been tattooed with Indian ink. There were no signs 
of tattoo marks on the claimant. (d.) The claimant had a brown mark on 
his side ; but there was no evidence to show that the real Boger had a 
similar mark. 

On the claimant a mark was found just above the left wrist, of the 
origin of which the claimant professed ignorance. The theorj of the 
prosecution was that this was the mark of caustic used to efface the letters 
A. O. (Arthur Orton) once tattooed there. 

(/3.) In this remarkable čase the question of age was not of much im- 
portance, there being a difference of only five jears between the age of 
Orton and that of Boger. 

(y.) Personal appearance was an important element. Could Koger, 
who at 21 was slim, 5 feet 8£ inches high, and 9 stone in weight, having 
narrow hips, thin straight legs, and long bony fingers, become, after 
twelve years of active Australian life, the huge man the claimant was? 

The type offace was important. Boger, it was proved, had a flat, broad 
noše with large nostrils, the central groove joining the noše to the upper 
lip being wide. The lobules of the ears were badly formed, and continu- 
ous with the face. His eyes also were blue, with long black lashes. The 
claimant had a straight aquiline noše with round end and well-formed 
nostrils, the central groove joining the noše to the upper lip being nar- 
row. He had well marked lobes to his ears, and brown eyes and lashes. 

Boger's brows, it was further. proved, were wide apart, and the eyea 
tended upvoard from the noše. The claimantfs brows were near together, 
and the eyes from the noše had a tendency dovonvoard. — (Piercy.) 

(6.) The claimant knew no French, whereas Boger knewFrench better 
than English. (Could Boger have entirely forgotten it after twelve years ?) 
Further, the claimant had forgotten many facts very familiar to Boger, 
and claimed to remember many less striking facts. Thus he claimed to 
remember the name of a dog, but did not remember the Christian names 
of his mother. 

The claimant was found guiliy of imposture. (Pages 127, 128, 150, 
157, 165.) 

S. Edin. Med. Journ., 1875, Vol. XXV., p. 391.— (Dr. Litttgohn.) 

— Identification of the bodies of infants : — 

(1.) Identification proved by nieans of a small blister the size of a pea, 
rituated about a quarter of an inch from the semi-cicatrized umbilicua. 
This blister had attracted the attention of a nurse on the only occasion 
that tihe had dressed the child. 
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(2.) Identification proved by a patch of downy hair on the upper part 
of the child's sacrum. 

(3.) Identification proved by the similarity existing between a piece 
of thread used to tie the umbilical cord of an infant, and certain thread 
found in possession of the mother. 

(4.) Identification proved by the severed end of that part of the funis 
attached to the infant, fitting precisely to the corresponding portion at- 
tached to the afterbirth. (Pages 125, 152, 162.) 

5a. Med. Times and Gaz., Aug. 19, 1871, p. 222.— In the gun- 
cotton esplosion at Stowmarket the identity of one of the sufferers was 
clearly proved by a scar on the ankle. (Pages 128, 157.) 

6. Douglas Peerage Čase. — In this čase family likeness was in- 
sisted upon and accepted as evidence of relationship. (Page 127.) 

7. Foder6, Trait6 de M6d. Lagale, Vol. I., chap. 2.— (From 
the Causes Celebres before the Parliament of Toulouse, 15G0. For details 
see 6uy, p. 28, and Beck.) Martin Guerre had been away from home for 
eight years. An adventurer called Armand Dutille, who appears to have 
ezhibited the closest possible resemblance in features and person to 
Guerre, passed himself off as Guerre, and was accepted by Guerre'8 wife 
as her husband. She had children by him, and he took possession of 
Guerre'8 property. He lived three years in the familv, with four sisters 
and two brothers-in-law of Guerre's, without esciting their suspicions. 
At last, his claims were disputed. The matter came to trial, when the re- 
appearance of the real Martin Guerre, and the full recognition of the true 
man by the brothers and sisters, led the judges to pronounce Dutille an 
impostor. Dutille had lived some years with Guerre, by which means he 
not only became conversant with many family secrets, but had received 
from Guerre, at a tirne when he thought he was on the point of death, 
several family relics. (Pages 124, 127.) 

8. Foder6, Trait£ de Medicine Lčgale, ch. 2. — (Zacchias.)— Cas- 
aali left his country when young, and was supposed to have been killed in 
battle. He returned after an absence of thirty years, and claimed the 
property appropriated by his heirs. He was imprisoned as an impostor, 
but was aftervvard restored, chiefiy on the opinion of Zacchias, that the 
changes stated to have occurred might have resulted from age, tirne, hard- 
ship, diet, disease, etc. Further, the relations could not prove the death 
of CassalL (Pages 125, 126, 128, 151.) 

9. Dover Standard, Dec. 25, 1875. — " On the morning of the 9th 
instant the body of a man, in a somewhat mangled condition, was dis- 
covered about half a mile distant from the Addison-road station, and two 
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days later was identified by a woman naraed Triggs, of Cumberland-place, 
Hammersmitb, as that of her husband. Further identification was fortb- 
coming also in the testiinony of one of Mrs. Triggs* cbildren, and of the 
supposed employer of the deceased man. An inquest was held at the 
Kensington Workhouse, and a certificate for burial granted by tbe coroner. 
Within an bour of tbe interment, and as tbe bearse was nearing tbe door 
of Mrs. Triggs, to tbe surprise of ali parties the latch was lifted, and Wil- 
liam Triggs, the husband supposed to be dead, entered the bouse, and 
gave a satiafactory account of his absence." (Pages 124, 127.) 

10. Čase of Baronet. — (Foderč " Traitč de M6d. Lagale," ch. ii.) — 
Baronet was bora in 1717, in the diocese of Rheims, and left his home at 
the age of twenty-five to get his living as a domestic. He retumed after 
twenty-two years' absence to claim a little property, the whole of wbich, 
however, his sister had spent. In ordcr to meet this difficulty, she per- 
suaded a neighbor, named Babillot, to claim her brother as his son. He 
did so at first, but afterward recanted. However, as his sister denied him, 
Baronet was seni to the gallejs. After a fe w years, public opinion changed, 
and the Parliament of Pariš was appealed to. Among others, Louis, the 
great surgeon, was consulted. He inclined to Baronefs side, and the man 
was restored to his liberty and legal rights. Amongst other differences, 
Baronet was sixty, Babillot being only forty-six, and the latter, according 
to the fdther of Babillot, had a nsevus on his thigh, whilst Baronet had no 
such mark. (Pages 124, 126, 150, 153.) 

ii. Annales d'Hygiene, Jan., 1847.— A n>Wb«* discovered by cer- 
tain blood spots on the snow, traced from a house where a burglary had 
been committed. The blood marks were on the left side of the footprinta. 
A portion of skin was found in the snow, corresponding to an injury on 
the left hand of the accused. The prisoner afterward confessed his guilt. 
(Pages 128, 155.) 

12. IndianMed. Gazette, Jan., 1875, p. S* — (- Dr - Meredith.)— Male, 
»t 9. Identity determined from a skull, five ribs, and five vertebne. 
The teeth and the peculiar shape of the skull were the important data in 
this čase. (Pages 131, 178.) 

13. R. v. Elizabeth Ross.— (C. C. C., 1831.)— Murder of Caroline 
Walsh.— (For details see <i Taylor , s Med. Juris.," VoL I, p. 149.) The 
question in this čase was one of identity. A certain woman (named Caro- 
line Walsh) disappeared. It was believed that she had been " burked n for 
an anatomical schooL The woman Ross was tried for the murder. On 
the same day that Walsb disappeared, a woman (named Caroline Welsh) 
was found in the street with her hip broken. The contention of the de- 
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fence was that Welsh was the woman Walsh that the prisoner was accused 
of murdering. It waa proved that : — 

Wal8h came from Kilkennv, was 84 years of age, tali, of sallow com- 
plexion, having gray hair, and very perfect incisor teeth. 

Welsh came from Waterford, was 60 years of age, tali, of dark com- 
plexion, and had no front teeth, the alveolar cavities having probably been, 
absorbed for some tirne. 

The prisoner was convicted. (Pages 126, 127, 181.) 

14. Ogston's Med. Juris., p. 66. — A medical študent of the name of 
Dowiiie, who died about two years afterward, had, in company with some 
others, disinterred a body from the churchyard of Newhills. On the night 
af ter. that of the disinterment, they were bringing it to town from a plače 
where it had been temporarily concealed, near Donmouth. They had 
scarcely, however, moved from the spot when the Coastguard suddenly 
came upon them. Downie's companions fled, leaving him with the body, 
which he attempted to defend, but was overpowered and captured. The 
Coastguard brought the body to town with the prisoner, whom they lodged 
in gaol. A day or two after this the wife and sons of a weaver in the 
" Spital," who had been some days missing, came forward and claimed the 
body as that of their relative. But as this person had been in good health 
at the tirne of his disappearance, and as no reason was known for his al> 
sence, the relatives of the weaver, who had sworn most positively to the 
identity, accused Downie of having enticed him away and murdered him. 

Downie, seeing the serious nature of the charge thus preferred against 
him, found it necessary to state where he had actually procured the body 
in question. A party was then sent out to Newhills, to search the grave 
there, which they found empty. 

But here a new difficulty arose. The relatives of the Newhills dead 
person, when shown the body, offered to make oath to it, while the Spital 
people refused to acknowledge their mistake. 

At this stage of the proceedings, however, the čase assumed a new as- 
pect. The Spital weaver reappeared in life, but so incredulous were the 
people of the neighborhood, that he had to be paraded through the streets 
to 8atisfy them, and many even then would scarcely believe the evidence 
of their senses, but insisted that it was only a figure dressed up in the 
weaver's clothes that was shown them. 

Downie was tried for the violation of the churchvard, and fined heavilj. 
(Page 125.) 

15. Ogston's Med. Juris., p. 67. — In the "Edinburgh Monthly 

Journal " for February, 1854, Dr. Kinloch has related a čase of mistaken 

identity under the following circumstances : — The body of an old man was 

found on the bank of the Dee, at Drumoak. The left ear and the first 
Vol. I.— 15 
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finger of the left hand were wanting — the mutilation apparently of long 
standing. Two young women claimed the body as that of their father, who 
had been in the habit of leaving home for weeks at a tirne, and who had 
lost his left ear and left forefinger. On the retum of the daughters and 
friends of the supposed party from his funeral, the boatman of a ferry which 
they had to cross, asked them for whom they were in mourning, and on 
receiving their answer, laughingly informed them that he had only half an 
hour before ferried their father over alive and well, which, on reaching 
home, they found to be true. Whose the body was which they had in- 
terred was not discovered. (Pages 125, 128.) 



16. Beck's Med. Juris., p. 377. — J. Parker, living at New York in 
1804, was mistaken for a man named Hoag, and charged with bigamy. 
He resembled Hoag in having a scar on" his forehead, a mark on his neck, 
and a lisp in his speech. He diftered from him, however, in having no 
scar on his foot. Further, an alibi in the čase of Parker was distinctly 
proved. (Pages 128, 157, 158.) 

17. Gazette Mčdicale, March, 1847. — {Čase before the Court of 
Assizes at Brabant, 1846.) — A question arose as to whether a certain 
prisoner was the same man that had been convicted of forgery eighteen 
years previously (1828). The man convicted in 1828 had on his arm a 
brand-scar (D) made with a red-hot iron. The accused had no snch 
mark. M. Vandelaer contended that the absence of the mark was no 
proof of non identity, considering the length of tirne that had elapsed, and 
the probable use of artiHcial means to effect its removaL Others diflered 
from his conclusions, but the Court decided in favor of the identity. 
(Pages 128, 156, 161, 163.) 

18. Čase of Stuart.— (Old Ba0ey, 1834.)— The non-identity of a 
prisoner proved by the absence of a cicatrix denoting the removal of a 
wen from the hand. This mark was known to have existed in the čase 
of the true culprii Mr. Carpue stated in evidence that " it was impos- 
sible, in his opinion, to remove sueh a wen without leaving a cicatruc." 
(Pages 128, 156.) . 

19. Beck's Med. Juris., Vol. I., p. 655.— A child (F. N.) was loet 
when it was about four years old. Two years after it had been missed a 
child was discovered, which was believed, by the voice and general appear- 
ance, to be the one lost. Proof of identity was attempted by a cicatrix pro- 
duced by the operation of bleeding on the right arm (the child lost having 
been bled when sixteen months old) and the cicatrix of an abscess on the 
left knee (also known to have ezisted). The child found, however, was 
marked with small-pox, from which the child lost had not suffered. The 
surgeons, moreover, diflfered as to whether the mark on the arm was due 
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to bleeding or to the opening of an abscess. Tftie Court decided against 
the identity. (Pages 128, 151, 156.) 

20. Ann. d'Hyg., 1855, Vol. I., p. 201. — (M. Tardieu.) — A man 
(Aubert) in 1843 was charged with a robberj. His defence was tbat at 
the tirne it was committed he was undergoing iinprisonment under the 
assumed name of Solignon. On searching the records it was found that a 
man named Solignon was in prison at the tirne named, and was described 
as tattooed with certain characters on both arms. Aubert stated that he 
also was tattooed, but had removed the marka by chemical means. 
Tardieu discovered on very minute examination slight signs of tattoo 
marks, but found that they did not correspond with the marks recorded 
as existing on the arms of Solignon. (Pages 128, 1(57.) 

21. Ann. d'Hyg., 1870, Vol. II., p. 459. — (Dr. Horteloup.) — A man 
was tattooed when eighteen years old with China ink. At the age of 30, 
a bar of white-hot iron fell on the tattooed portion of the ann. Twelve 
years aftervvard a white cicatriz only was found to exist where the iron felL 
Although the tattoo was obliterated, faint white lines existed which clearly 
showed the original design. (Pages 128, 1G7.) 

(For a similar čase see " Ann. d*Hyg.," 1872. Vol. I., p. 423, by M. 
Bois de Loury.) 

22. Amer. Journ. of Med. Sciences, Vol. LXXV., p. 44. — 

(Lh\ Maury and Dr. Dulles of Philadelphia.) — A series of nfteen cases 
recorded where syphilis followed tattooing. The professional tattooer 
moistened his pigments and needles by placing them in his mouth. 
The reporters do not suggest that it was the šaliva which was the medium 
of inoculation, inasmuch as svphilitic ulcers were found in and around 
the tattooer's mouth. (Page 152.) 

(See also " Ann. d^g.," 1855, p. 175.) 

23. Lancet, 1872, Vol. I., p. 701. — (Dr. Ga»voyne.) — Report of a 
man tattooed over his entire body. He paid X40 to hare the operation 
performed.' (Page 128.) 

24. Lancet, 1872, Vol. I., p. 166. — Male, rat. 40. — Tattooed in 
Vienna over his entire body as a punislunent. (Page 128. ) 

25. Brit. Med. Journ., 1877, Vol. II., p. 834. — (Dr. Horace 
Jeaffreson.) — Tattoo marks caused by coke-dust accidentally getting into 
wounds. (Page 164) 

26. Čase of Gottlieb Ebermann. — {Ca*per, Vol. I, p. 81; 
Viertdjahrss., 1872, Vol. L, p. 274, and 1853, Vol. I, p. 338; "Med. 
Times and Gazette," Dec. 11, 1852.)— A man was found murdered in the 
neighborhood of Berlin, and the body was believed to be that of Gottlieb 
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Ebermann, who at tkat tirne was missing. It was stated, however, that 
eight years previously Ebermann had been cupped aud also tattooed, 
although, strange enough, neither his wife nor Lis threc sisterH knew of 
the tattoo. A man of the name of Schall was accused of the murder, and 
the question of identity was the only missing link. Casper was consulted, 
and gave as his opinion that cupping and tattoo marks were not in- 
delible. The man was convicted. (Page 128.) 

27. Ogston's Med. Juris., p. 69. — The body of an idiot boj w*is 
disinterred for dissection by some medical študenta After a considerable 
portion of the body, including the face, had been dissected, it was discovered 
by his relatives that the body had been carried off from the churclrjard ; 
and a search having been established, it was traced to the custody of the 
students. They were accordingly brought to trial. The body of the boy, 
when found on the dissecting-table, was so « disfi gured that there was only 
one means left of proving its identity. The boy had a whiin during life 
of permitting his nails to grow, and had not allowed them to be cut for 
many years previous to his death. They had consequently curled round 
the tipe of his fingers and toes till they had thus come to extend along 
the palmar and plantar surfaces in a strange way. The counsel for the 
prosecution availed himself of the knowledge of this fact ; and his proof 
seemed to be complete, when a late shrewd and intelligent member of the 
profession came forward and gave in evidence that it was not an unusual 
circumstance for the nails to grow for several inches after death. This 
astounding statement so nonplussed the judge that the čase was allowed 
to drop as not proven. (Page 127.) 

28. Ogston's Med. Juris., p. 70. — (Čase of Auguste Dautun.) — On 
the 18th of November, 1814, Auguste Dautun was assassinated in Pariš 
by his own brother. On the day following, some boatmen found in the 
Seine a human head wrapped in a dishcloth, in the corner of which were 
the letters A. D. Other portions of the victim, with two entire thighs and 
legs, were discovered the same day near a public/bsse tfaisance. 

It became of importance to ascertain if the person thus discovered were 
actually Dautun, and as that individual had been lame, it was necessarj to 
demonstrate that one limb was shorter than the other, which could not 
readily be knovra from the appearance of the fragmenta. 

The examiners, of whom the celebrated Dupuytren was one, after de- 
scribing the height, the complexion, the color of the hair, the teeth, the 
wounds present, and the situation of a wart on the face, caref ully inspected 
the lower extremities, and especially the bones and soft parts entering into 
the formation of the hip-joints, from which they were led to draw the fol- 
lowing conclusions : — lst, That the man examined must have had, when a 
child, disease of both hip-joints. 2d, That these diseases, although at a 
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remote period, and cured, must have left a remarkable degree of deformity 
of the hips and pelvis ; must have led to difficult progression, and probably 
lameness; and certainly to a painful and disagreeable waddling of the 
body on the lower limbs. An exact comparison of the two limbs in re- 
gard to their length, apd an examination of the soles of the feet, led them 
to believe that the right lower extremity was shorter than the left, and that 
the individual must have supported the weight of the body in progression 
and in standing on the bali of the toes, not on the whole šole. (Pages 
128, 129, 152.) 

29. Ogston's Med. Juris., p. 72. — The body of a lad, sei 16, was re- 
covered from the water after having been drowned ten days previously, 
and afterward exposed to a tempestuous sea. His father could not iden- 
tify the body as that of his son, but the mother did from the existence of 
two pimple-looking projections on the front of the chest, which proved to 
be supplementary mamma\ (Pages 126, 128, 151, 152.) 

30. Beck's Med. Juris., Vol. I., p. 662. — The identity of a girl 
(Salomc Muller) taken as a slave was proved after an interval of fifteen 
years by two moles the size of coffee grains on the inside of the thigh. 
(Page 128). 

31. Taylor's Med. Juris., Vol. I., p. 131. — (Čase of the woman 
Brown, murdered by Greenacre, 1837.) — Various parts of the body were 
found at different intervals of tirne in different parts of London, and when 
put together were found to fit exactly. The fifth cervical vertebra had 
been entirely, and the femurs partially, sawn through. The parts of the 
thigh-bones not sawn had been broken about an inch below the tro- 
chanters. Identity was established by this and by the peculiarity of a 
malformed uterus. Further the hands were horny, as of one used to 
hard work, whilst the head exhibited the peculiarities of the lower orders 
of the Irish. (Pages 126, 127, 128, 129.) 

32. Taylor's Med. Juris., Vol. I., p. 131 (1839). — T^ e arni anc * 
scapula of a child were found in a dusthole, and the head and body, minus 
an arm, in a ditch at some distance off. The identity of the several parts 
as belonging to the same individual, was established by the absolute cor- 
respondence between the muscles, vessels, etc, when fitted together. 
(Page 129.) 

33. Taylor's Med. Juris., Vol. I., p. 131. — The head and muti- 
lated body of a female were found in various places about Brighton. The 
identity of the several parts was established from the precise fitting to- 
gather of the vertebrse, four cervical vertebrse being attached to the trunk 
and three to the head, and also by the exact correspondence in the čase of 
the divided vessels of the neck and of the tracheal rings. (Page 129.\ 
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34. Taylor's Med. Juris.,Vol. I., p. 131. — ("Guy , sForensicMed., ,# 
p. 32 ; Reporl of the Tria! o/Professor Webster by Dr. Stone of Boston.) — 
(The murder of Dr. Parkman, Boston, U. S., 1850.) — In the vault of Pro- 
fessor "VVebste^s laboratorj, a pelvis, right tbigh, and left leg were discov- 
ered. In the cinders of the furnace were also found portions of (appar- 
entlv) cranial bones, fragments of vertebrae, blocks of artificial teetb 
(recognized by a dentist as the teeth he bad made for Dr. Parkman) and 
some gold plates that had been heated, but corresponded to a block in the 
possession of the dentist, and was of peculiar shape, owing to a great natu- 
ral irregularity in the jaw of the niurdered man. The gold in the act of 
heating had imparted a pink color to the teeth. In a box, embedded in 
tan and minerals, were found the entire trunk of a human body, with the 
left thigh from hip to knee. Ali the parts found, when put together, cor- 
responded. There were np duplicate parts, but the head, arms, and hands, 
and the feet and right leg from knee to ankle were missing. The parts 
found resembled in ali points the body of Dr. Parkman. There were other 
points that connrmed the scientinc evidence. Thus the facts proved : 

1. That the skeleton was that of a male between 50 and 60. (Dr. 

P. was 60.) 

2. That the portions found, extending from the seventh vertebra 

to the outer malleolus, measured 57£ inches. On an average 
the measure from the šole of the foot to the outer malleolus is 
8 inches ( = 60£ inches), and from the top of the head to the 
silth cervical vertebra 10 inches ( = 70£ inches). Thus 704 
inches was the estimated height of the man of whom these 
were the remains. (Dr. P. was 71 inches high.) (Pages 129 f 
130, 135, 147, 181.) 

35. (The murder of Harriet Lane.) — (The Whitechapel Tragedy.) — In 
November, 1875 (C. C. C), Henry Wainwright was tried and found guilty 
of the murder of Harriet Lane, a woman mth whom he cohabited. Two 
buliets were found in the brain, and a third amongst the hair, flattened by 
forcible contact with the skull, proving she had been shot ; but in addition 
it was also evident that her throat had been cut, one carotid artery having 
been severed. The crime was discovered by a workman, who noticed a 
mutilated hand protruding from a badly smelling bundle, wrapped in 
American cloth. The prisoner was removing this and another bundle in a 
cab, and was smoking to hide the odor. A danseuse of his acquaintance 
was in the cab with him. When a policeman could be found to stop the 
cab it was discovered that one parcel contained the decomposed trunk of 
an adult female body. The contents of the second bundle disclosed the 
head of a female so covered with lime [and chlorinated lime] that it was 
dimcult to guess her age. The arms and legs were also in the parcel In 
the Wiiitechapel premises a new spade, soiled with lime, etc., and a grave 
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under the floor containing disinfectants, were discovered. The poor 
woman had disappeared nearly twelve months previously (September, 
1874). She had had two children. The body was identified by some 
jewelry found on the premises. It was partly mummified, and partlv 
converted into adipocere, and had been cut into ten different portions. It 
was very roughly dismembered, so that a part of the pelvis was connected 
with the thighs. The medical witnesses supposed her to be about twenty- 
five years of age, and five feet high. There were two distinct fractures of 
the siull, due to the two bullets. Mr. Larkin, the medical witness first 
called, said that one of the bullets had entered during life. This he 
judged from the extravasation of blood underneath the scalp for a consid- 
erable distance around the wound. There was also extravasation toithin 
the skull, following the direction of the bullet. A scar was noticed on the 
right leg. " It was an elongated scar as big as a shilling, but the pucker- 
ing or drawn skin was much bigger. It was such a scar as a burn, say 
from a red-hot poker, would produce." He also deposed, that owing to 
the extravasation of blood in or about the parts, the throat must have been 
cut either j ust before or immediately after death. The bullets were flat- 
teued, but had been conical One weighed 66 grains, one 78, and the 
third 72 grains. The hairs on the shovel were proved by Mr. Bond to 
correspond vrith those of the deceased. " The throat wounds were either 
homicidal, or had been inflicted suicidally by a left-handed person." Mr. 
Larkin gave it as his opinion that the deceased had had children, partly 
from the linece albicantes, and partly from the appearance of the uterus. 
("British Medical Journal M for December 11, 1875, No. 780.) (Pages 
127, 128, 129, 130, 169.) 

36. Dr. Taylor's Med. Juris., Vol. I., p. 133. — ("Med. Gazette," 
October 31, 1857, p. 445.)— (Waterloo Bridge Čase, Oci, 1857.)— Examina- 
tion of the remains of a body (23 portions in ali, weighing 18 lbs.) found 
in a bag on one of the buttresses of Waterloo Bridge. The parts accu- 
rately fitted one another. The bones had flesh adhering to them, and the 
limbs had been both cut and sawn asunder. The head, 7 cervical and 7 
upper dorsal vertebrse, the hands, the feet, and some portions of the left 
side of the chest were missing. 

Dr. Taylor arrived at the following conclusions : — 1. That the remains 
were those of a person of the male sex, of adult age, and of at least 5 feet 
9 inches in stature. 2. That the parts found presented no physiological 
or pathological peculiarities by which they could be identified as belong- 
ing to any particular individuaL The only fact observable under this head 
was, that the portions of skin remaining were thickly covered with dark 
hairs, and that the deceased was probably a dark hairy man. 3. That the 
remains presented no appearance of disease or of violent injury inflicted 
during life, with the ezception of a štab in the space between the third 
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and fourth ribs on tbe left side of the chest. This štab was in a Bituation 
to penetrate the beart and to cause death. It had the characters of a štab 
inflicted on a person, either living or only recently dead. 4. That these 
remains had not been dissected or used for the purposes of anatomy. Ali 
those parts of the human body which are useful to an anatomist had been 
roughly severed and destroyed by a person or persons quite ignorant of 
their anatomical relations. They had been probably cut and sawn before 
the rigidity of death had ceased, i.e., within from eighteen to twenty-four 
hours after death ; and in this state had been partdally boiled and s*ubse- 
quently salted (placed in brine). The body of deceased had not been laid 
out or attended to like that of a person dying from natural causes, whose 
body might be lawfully used for anatomical purposes. 5. That the person 
of whose body these remains were a part, may have been dead for three 
or four weeks prior to the date at which they were examined. (October 
21, 1857.) 

The murderer was not discovered. (Pages 126, 128, 129, 130.) 

37. R. v. Sheward. — (Norurich Lent Assizes, 1869.) — Esamination 
of certain portions of the mutilated body of a female adult. The medical 
evidence fixed the age at from 16 to 26. It turned out, bowever, that the 
woman was 54 (according to the man's own confession), and that he had 
mutilated after murdering her. Some portions of the body had been after- 
ward boiled. (Taylor, "Med. Juris.," Vol. L, p. 149.) (Pages 126, 129.) 

38. The Thames Mystery. — (For details see "Daily Telegraph," 
and other newspapers of September 5 to 20 inclusive. ) Fragmente of a 
woman's body were discovered in various parts of the Thames, from 
Wandsworth to Woolwich. Each leg had been divided into three parts, 
thigh, leg, and foot The shoulders had been cut by sawing through the 
clavicle and scapula, and were taken by the police for thighs. The arnis 
had been divided into three. The scalp, face, etc., were skinned ; the 
right and left breasts, the left half of the pelvis, the lungs, etc, were ali 
discovered separately. The mutilation generally was done with want of 
skill. Whilst some joints had been cut through, other parts had been 
severed with a fine saw. Smears of tar were found on some parts of the 
body. Correspondence of parts was proved, and enough was found to 
make it probable that the woman's age was about forty. There was a scar 
on the left breast, 3 inches by 2, a light brown mole on the inner side of 
the right nipple, a small mole on the right side of the neck ; and a large 
wound on the right temple caused by a blunt instrument There was 
rather short and black hair on the head (8 or 9 inches long), and a thin 
dark moustache. There was a large bruise on the front of the right thigh. 
On the front and inner surface of the right arm, near the elbow, there 
was a small scar, but near the right knee a large white scar, two inches in 
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diameter was apparent. The surgeon who examined these remains came 
to the conclusion that the body had been cut up whilst warm, and that 
the bruises were inflicted during life. The height he fiied at about 5 feet 
3 inches. 

[It might have been thought that these scars and moles were ample 
means of identification. However, the mystery was never solved, and an 
open verdict of " Wilful murder against some person or persons unknown " 
wos returned. The tar made some think that a bargeman had committed 
the crime ; whilst others thought the fine saw pointed to a cabinet-maker 
or carpenter. It could not be attributed with any show of probability to 
a medical študent, as it was during the recess, and the mutilation was far 
too clumsy for any one possessing the least knowledge of anatomy.] 
(Pages 128, 129.) 

39. Daily Chronicle, Jan. 14, 1880. — (Mutilation Čase at Hendon.) 
— (Mr. Bond and Dr. Andrevos.) Čase of self-mutilation, the large 
blood-vessels being cut through. The person afterward committed suicide 
by drowning. 

40. Taylor's Med. Juris., Vol. I., p. 136. — In 1838 aportion of a 
body was found in a dust bin in the City, and believed to be a human 
hand. It was afterward proved by Mr. Solly to be the fin of a turtle. 
(Pages 130, 133.) 

41. Guy's Forensic Medicine, p. 31. — (Taylor's "Med. Juris., " 
Vol. L, p. 137.) — (Caseof widow Houet, fromBriand.) — Body exhumed 
after eleven years. It was reduced to a skeleton, but the third to the sixth 
cervical vertebra and the right clavicle were held together by a dark mass 
of decomposed flesh, surrounded by twists of a small decayed cord, which 
suggested that she had come to her death by strangulation. The bones 
were clearly shown to be those of a female. The length and color of the 
hair and the state of the teeth were satisfactorilv established, and iden- 
tity further proved by a ring carved in facets on one of the finger-bones. 
There were several small, well-formed finger-nails remaining. (Pages 
127, 130, 131, 133, 136, 169.) 

42. Taylor's Med. Juris., Vol. L, p. 137. — (Čase of Guerin at Ver- 
sailles, 1829.) — Body exhumed after three years' intermeni Identity 
proved by the disposition of the teeth, a malformation of the spine, and 
bowed legs. Death was believed to have been caused by blows on the 
head, inflicted homicidallv. (Pages 131, 134, 135, 181.) 

43. Taylor*s Med. Juris., Vol. I., p. 137. — (Trial of Eugene 
Aram for the murder of Clarke, 1758.) — The body was exhumed thirteen 
years after interment, and the cause of Clarke's death found to be fracture 



2^4 LEGAL MEDICINE. 

of the temporal bone. In this čase the prisoner (Eugene Aram) contended 
that it was impossible to identify a skeleton after thirteen years, and that 
the fracture of the skull might be the result of accident during exhuma- 
tion, or, at any rate, since death. The prisoner was convicted. (Pages 
131, 135.) 

44. Taylor's Med. Juris., Vol. I., p. 159. — (Becordedby OrJUa.)- 
Identitj established in the čase of a skeleton, after two jears' burial, by a 
peculiarity of the right hand and right foot, corresponding with a sixth 
finger and toe. (Pages 131, 132, 135.) 

45. Taylor's Med. J uriš., Vol. I., P- *59« — (From Briand.) — Identitv 
established in a skeleton by the diseased condition of the spine and pel- 
vis, together with other peculiarities connected with the legs and jaw. 
(Pages 131, 132, 135. ) ' 

46. Taylor's Med. Juris., Vol. I., p. 160. — In the čase of the skull 
of an exhumed infant it was at first supposed that the child had suffered 
murderous violence, from certain holes found in the skull. These, how- 
ever, were manifestly dependent, as was afterward proved, on deficient 
ossincation. (Pages 131, 132, 135.) 

47. Taylor's Med. Juris., Vol, I., p. 157. — An English gentleman 
residing in India, 1833, was charged with the murder of a native, Meer 
Ehan. The evidence against the prisoner was of a twofold character : 
1, that which preceded death ; and 2, that which followed it. With regard 
to the first, it will be only necessary to ref er to it briefly. There was great 
discrepancy in the statements of the witnesses, as to the manner in which 
the deceased was alleged to have been destroyed. It was shown that the 
deceased had received a beating at the hands of the accused, but it was not 
proved that the man had died in consequence of the beating. There was 
no effusion of blood ; there were no marka of violence of any kind upon 
the body before or after death, unless, indeed, we except a burning of the 
skin of the legs, which was alleged to have been produced by burnt paper 
or straw, but the evidence respecting this was anvthing but coherent and 
conclusive. Be that as it may, however, there was no evidence to prove 
that the alleged burning was the cause of the man's death. Two of the 
men (natives) who said they had carried the dead body to be buried at 
midnight, testified to the presence of marks of burning, but contradicted 
each other respecting the appearance of the legs ; one swearing that thev 
were covered with plasters, the other that the wounds and burns were 
not covered. The latter vritness prevaricated, and, when asked how he 
knew that the legs were burnt, replied that he judged so from their being 
wh i te. 

The testimony respecting the degree and effects of the violence applied 
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to the deoeased during life being so inconclusive, it was left to the jurj to 
decide whether a quantity of human bones produced were those of the 
deceased, as it was alleged by the vritnesses for the prosecution, or whether 
they belonged to the skeleten of some other person. According to the 
depositions, they were found in the following manner : Three months after 
the burial, one of the witnesses who had assisted in burying the deceased, 
after some search, discovered, as he supposed, the grave, on the verge of 
the bank of the River Damoodah. The body, it seems, had been buried 
pretty deeply in the sand, above the common water-mark, at the distance 
of aixty or eighty yards from the bed of the river, at a plače which the 
waters had never reached, or could reach only on extraordinary occasions. 
The bones were uncovered, but not removed until five days afterward. 
It does not seem to have been clearly made out whether other bodies 
were ever interred at that spot or not, nor was the grave properly iden- 
tiHed as that of the deceased. The bones were subsequently examined by 
Mr. Cheek, a medical officer attached to the station of Bancoorah. He 
stated in his evidence that twelve of the vertebro, six of the ribs, and the 
sacrum were wanting ; that the vvhole of the bones found were clean and 
drv, and free from periosteuin, ligaments, and cartilage ; that one rib was 
broken, and apparently had an osseous callus (new bone) formed upon and 
around the fractured ends. The witness gave it as his opinion that the 
f racture must have occurred at least seven or eight davs before death ; he 
had never heard of an instance of exhumed bones being deprived of soft 
parts and ligaments by natural decomposition in three months. He 
should not expect the cartilages and ligaments to be separated from the 
bones vrithin a year of the interment ; he considered it, tlierefore, 
extremely improbable that these were the bones of the deceased or of any 
person who had died within three months from the tirne of examination. 

From this evidence, as the reporter of the čase remarks, several consid- 
erations suggest themselves ; as, for example, the identity of ali the bones 
as those of one individual, the age of the person, the nature of the bony 
excrescence or callus found on the broken rib, the tirne necessary for the 
formation of new bone in order to settle the period at which the fracture 
took plače, the tirne required for the total spontaneous destruction of the 
muscles, tendons, ligaments, and viscera ; also the tirne required for the 
spontaneous separation of the sacrum from the other bones in a man of the 
age of fifty or sixty. Many of these points, important as they were, were 
altogether passed over. The vritness gave it as his opinion, that they were 
the bones of a male subject ; but of this, he said, he could not be quite 
certain, as the sacrum was wanting. No opinion was asked or given as to 
the supposed age of the person to whom the bones belonged. Only one 
bone was produced in court, viz., the broken rib, with the deposit of callus 
(new bone) at its extremity. From the state of this callus there could be 
no doubt, suppofling the bone to have belonged to the deceased, that the. 
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fracture must have been produced about eight or ten days before death ; 
therefore at some tirne previous to the violence employed by the prisoner. 
The non-identity of the bones as those of the deceased seems, however, to 
have been clearly established by the condition in whioh they were dis- 
covered. Even in a tropical climate the period that mustelapse before the 
total destruction of the soft parts of the body in a grave so that nothing 
but the bare bones shall remain, must be considerably greater than three 
months. In one instance, in which a body was exhumed four months after 
death, the soft parts were stili presen t. 

Another curious feature in the evidence was the separation of the sacrum 
from the bones of the pelvis. The junction of these bones by liganients 
and fibro-cartilage is perhaps one of the strongest in the body. In the 
skeletons of the young these bones are rather difficult of separation ; but 
in the old, in whom anchylosis (or bony union) in general takes plače to 
a greater or less extent, the difnculty of separating them becomes incom- 
parably greater. It mav be readily conceived, then, that the entire sepa- 
ration of this bone by decomposition would require, even in a hot climate, 
an extremely long period in a body interred in the ground — probably from 
three to ten vears. Now, when we consider that the deceased had not 
been buried above three months, it is clear, both from the entire destruc- 
tion of the soft parts, and separation of the sacrum, that the bones dis- 
covered on the bank of the river could not have belonged to the deceased, 
but must have been part of the skeleton of a person whose body had been 
buried in the spot many years before. There was, therefore, a complete 
failure of identitv, and the accused was discharged. (Pages 128, 130, 
136.) 

48. Taylor's Med. Juris., Vol. I., p. 128. — (Mr. Harris, of Bed- 
riUh.) — Remains of a male, ret. 24, identined by his brother, after twenty- 
six years' submersion in water in a Cornish mine. The means of identifi- 
cation were the skeleton, portions of clothes, the buttons, and the boots. 
Ali the soft parts were destroyed, but the skeleton was firm. (Pages 130, 
133.) 

49. Taylor's Med. Juris., Vol. I., p. 138. — (Mr. PerfecL) — Two 
brothers lived together. One brother suddenly disappeared, and the other 
brother left the house. Some years afterward, when alterations were be- 
ing made in the house, a skeleton was dug up from under the floor. The 
surviving brother was charged with the murder of his brother, but it was 
proved that the bones found were those of a female, of short stature, and 
aged. (Pages 130, 147.) 

50. R. v. Platts. — (Derby LentAmzes, 1847.) — The complete skeleton 
(excepting three ribs and a few vertebr«i») of a person who had been dead 
about eight months was found in a cesspooL The identity was established 



of? 
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by certain articles of dress (coa£ hat, trousers, neckerchief, and two garters 
of different colors.) The flesh readilj came off the bones, and fell into 
the soil. Medical evidence was given that the bones were those of a male, 
of from 23 to 30 jears of age ; that the skull had been fractured in several 
places (one on the forehead, a second over the left eyebrow, and a third 
across the base of the skull) ; and further, that the fractures were inflicted 
by some shaip-edged instrument during life, and that they were suflicient 
to cause death. The prisoner was convicted on this, and other evidence of 
a general character. (Pages 130, 131, 133, 135.) 

51. Taylor's Med. Juris., Vol. I., p. 140. — (Čase of Elizabeth 
Hunter, July, 1863.) — The body of a female child, ajt. 8, that had been niiss- 
ing for sixteen inonths, was found in a nurserv-ground at Islington. The 
bones in the first instance ftere believed to be those of a dog, until the 
skull, with hair upon it, and the lower jaw were discovered. The medical 
evidence fiied the age, but not the sex. The soft parts and also some of 
the bones were destroyed, but this was accounted for by their having only 
been superncially covered with earth. Identity was established principally 
by the clothing. (Pages 128, 130, 131, 133.) 

52. Supposed Murder of Lydia Atlee by Weekly Bali. — 
(Northampton LetitAssizes, 1864.) — (For details see "Taylor , s Med. Juris./* 
Vol. L, p. 151.) — In this čase a body was dug up after fourteen years , in- 
terment. It was believed to be that of Lydia Atlee. There was some 
doubt, however, of the identitv, the woman having been proved to have 
been at the tirne of death for advanced in pregnancy, whilst no foetal bones 
or hair were found in the body exhumed. The medical man said that the 
bones of a foetus, containing so much more animal matter than adult 
bones, might decompose, although he would not say they would entirely 
disappear in fourteen years. Dr. Markham thought some of the fcetal 
bones ought to have been found, although the hair might have disap- 
peared. It was proved that the deceased had had a tooth (first molar on 
the left side) removed a fortnight before death, and this was found want- 
ing In the jaw recovered. The cavity was partly filled up, which might be 
explained by the tooth having been extracted without the removal of its 
fangs. Accused discharged. (Pages 131, 181.) 

53. Ogston's Med. Juris., p. 69. — The body of an infant found in a 
servanfs box. It was dry and shrivelled. The sex could not be deter- 
inined, but from the ossification of the lower epiphyses of the femur it was 
clear that it was a child bora at or near full tirne. (Page 130.) 

54. R. v. Varney. — (Oaford Assizes, 1837.) — A woman, proved to 
have given birth to a child, charged with burning its body in the grate. 
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A few remains only of tlie bones were found in the ashes. Convicted of 
concealment of birth. (Page 132.) 

55. R. v. Berryman. — (OuUd/ord Assizes, 1854.) — Charge of child 
murder against a mother. The delivery was proved. She said she burnt 
the bodj after its death and then buried the remains in the garden. The 
remains were found, but there was difiiculty in proving that these remains 
corresponded with a foetus born at term, and not to an older child. Pris- 
oner acquitted because of the doubt. (Pages 132, 133.) 

56. Taylor's Med. Juris., I., p. 161. — A fireman engaged in the 
engine-room at a coal-pit was nrissing. Blood being found on the door of 
the furuace, together with burnt portions of dress proved to belong to the 
deceased, suspicion arose that he had been murdered and his body burnt. 
Dr. Edwards examined the ashes of the furnace and found : — 1. Portions 
of the occipital bone of a human skull ; 2. Base of a skull and two fangs 
of teeth, viz., a fang of an incisor and a faiig of a molar tooth ; 3. Portions 
of arches of the dorsal vertebne ; 4. A portion of the lumbar vertebrae ; 
5. A portion of a head, body, and humerus ; and 6. A portion of the head 
and joint of the femur or thigh-bone. These bones had been heated to a 
high temperature, which had destroved their internal structure, but the 
eiternal form was well preserved. They were human bones ! A chemical 
and microscopical examination of some of the clinkers showed that there 
was blood upon them, having the character of human blood ! There was no 
doubt that these were the remains of the missing man. He was last seen 
alive at eight in the evening, and at four the following morning nothing 
remained of him but the few bones above mentioned. (Page 132.) 

57. R. v. Hanson,— ("Taylor's Med. Juris.," VoL L, p. 509.)— 
(Bodmin Lent Asstizez, 1856.) — Certain hairs were discovered on a stone 
pieked up near the deceased, and the hair was found to correspond with 
that of the deceased. The prisoner had been seen with a stone in his 
hand resembling the stone on which the hair was found. He was con- 
victed. (Pages 127, 169.) 

58. R. v. Harrington. — Essex Lent Assizes, L, p. 509.) — In this čase 
a razor was found, and proved to belong to the prisoner, on which were 
certain cotton nbres embedded in blood. In cutting the throat of his 
victim the murderer had also cut through the cotton strings of her night- 
cap. The similarity of the cotton fibres on the razor belonging to the 
prisoner and those of the strings of the deceased woman's night-cap was 
fully established. (Page 169.) 

» 

59. R. v. Steed. — (Maidstone Assizes, 1863.) — Certain hairs and also 
certain red woollen fibres, matted in blood, were found wedged under cer- 
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tain of the nail-heads in tihe boots of the prisoner. The hairs were proved 
to correspond with the hair of the deceased, and the nbres with those of a 
red woollen comforter worn bj him at the tirne of his death. (Pages 127, 
169.) 

6o. R. v. Cass. — (Carlisle Summer Assizes, 1860.) — Mixed up with 
the dried blood on a knife belonging to the prisoner were certain dark 
woollen nbres, resembling those from the coat of the deceased. (Page 169. ) 

6i. R. v. Teague. — (Cornwatt Summer Assizes, 1851, p. 476.) — A 
hammer discovered, on \rhich were two white hairs, stated in evidence to 
be the hair of the eyebrows of the deceased. In defence it was stated 
that they were hairs of a goat— "Med. Gaz.," 1851, Vol. XLVIIL, p. 731). 
(Page 169.) 

62. R. v. Devine. — (1864) — Certain graj hairs, corresponding to 
those on the head of the deceased, were found on a poker that it was be- 
lieved had been murderouslv emploved. (Pages 127, 169.) 

63. Čase of Rosetta Bishop.— (" Taylor's Med. Juris.," L, p. 512.) 
— In this čase Dr. Harlej found certain hairs on a hatchet, but no blood. 
The hairs were similar to those on the head of the deceased, whilst the 
absence of blood was ezplained by the circumstance that the injuries on 
the skull were contused wounds only. (Pages 127, 169.) 

64. Frazer v. Baglcy. — (Feb., 1844) — In this čase the wife of the 
plaintiff had had criminal intercourse with the defendant, and the two 
children last bom were stated to be the offspring of the latter. The plain- 
th% his wife, and ali the children had dark hair, except the two voungest, 
and these had red hair, and the defendant also had red hair. This circum- 
stance wa8 regarded as indirect proof of the paternitj of the vounger chil- 
dren. (Page 177.) 

65. Ogston's Med. Juris., p. 60. — A man (Benoit) suspected of 
having committed a murder, was proved to have had black hair at a given 
tirne, and fair hair three or four hours afterward. A hairdresser said it 
was impossible to effect .such an alteration of color, but Ornla proved the 
possibilitv of rendering the hair light-colored by chemical processes. 
(Pages 127, 178, 179.) 

66. British Med. Journal, 1879, II., p. 346. — Female, tet 17. 
Lost the whole of her hair in the course of five days after a severe fright 
(Page 177.) 

[For cases of complete loss of hair see "Medica! Times and Gazette," 
1870, H, pp. 618, 551, 575.] 
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67, Lancet, 1873, p. 675. — (Note of Abbe Lefevre.) — A čase of hair 
turning white in one night, said to be the result of a terrible dream. 
(Page 178.) 



68. British Med. Journal, 1873, I., p. 102. — (Mr. E. JVilson. 
Losb of hair after a fright. The hair afterward grew of a white color, but 
ultimatelj turned black. (Pages 177, 178.) 

69. New York Med. Journal, X., p. 412. — A change in the color 
of hair from a dark brown to red, after twenty years' buriaL (Pages 134, 
178.) 

70. New York Med. Journal, IX., p. m. — Čase of death from the 
lise of lead hair dye and carbonate of lead face powder. (fage 179. ) 

[See also "Med. Times and Gazette," 1877, VoL IL, p. 480.] 

7oa. Med. Times and Gazette, 1877, II., p. 480. — Cases recorded 
of the danger of lead hair dye& (Page 179.) 

71. New York Med. Record, Aug. 18, 1877. — Se e a ^ BO "Med. 
Times and Gazette," 1877, H., p. 485.— (Dr. Caldmell, of Iowa.)— The au- 
thor states that he was present in 1862 at the exhumation of a body which 
had been buried for four years. He found that the coffin had given at the 
joints, and that the hair protruded through the openings. He had evi- 
dence to show that the deceased was shaved before burial, nevertheless the 
hair of the head measured 18 inches, the whiskers 8 inches, and the hair 
of the breasts 4 to 6 inches. (Pages 127, 180.) 

[A second similar čase is also mentioned by the reporter.] 

72. Echo, Aug. 22, 1876. — (Thames Police Court.) — A sergeant of 
police swore to having seen three lads ill use an old man, and that he was 
able to recognize them although he had only seen the assault by a brilliant 
flash of Ughtning. Mr. De Butzen committed the prisoners for triaL 
(Page 212.) 

73. New York Med. Journal, XXII., p. 444. — (From "I/Union 
Med.") — (Dr. Dumas.) — Girl born with two teeth (lower middle incisors). 

—(Page 183.) 

74. Lancet, 1875, I., p. 880. — (M. Mattei.) — Child born with two 
teeth (lower middle incisors). In this čase the mother had also been born 
with one tooth. (Page 183.) 

75. Med. Times and Gazette, 1879, I., p. 495. — (From the "Bos- 
ton Med. Journal," March 6, 1879.) — Male, set. 24. Had never had any 

teeth. (Page 183.) 
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76. Med. Times and Gazette, 2875, II., p. 676. — (From "Gaz. 
des H6pitaux, Aug., 1875.) — (M. Echerac.) — A third dentition. Six teeth 
cut by a male, »t. 73. (Page 183.) 

77. Boston Med. and Surg. Journ., Jan. 10, 2878. — (Referred to 
in "Med. Times and Gazette/' 1878, I, p. 194.)— Third dentition in a 
male, aet. 77. (Page 183.) 

78. R. v. Gibbings.— (C. G. C, Aug. 20, 1846.)— In this čase the 
prisoner was tried for the murder of his wife. Much turned on the nature 
of certain stains on the clothes of the prisoner, the wall, etc. 

On the (a) jacket and (fš) waistcoat, certain spots were fonnd having 

the appearance of blood. Under the microscope blood-globules, embedded 

in coagidated fibres, and mized with epithelium scales similar to those on 

the human scalp, were discovered. A brown hair was also found embedded 

in one of the spote. The stains were first of ali digested in distilled water. 

A pink solution was obtained, in which flocculi of fibrin were found float- 

ing. The solution — 

(1.) Had a pink color, which did not subside on standing. It was 

slightlj darkened both by acids and alkalies, proving it was 

not a vegetable coloring body. 

(2.) Frothed considerably when shaken. 

(3.) Turned a greenish tint on the addition of chlorine water. 

(4.) Deposited flocculi of albumen on the application of heat. 

(5.) Gave a precipitate with nitric acid. 

(6.) Gave coagula with mercuric chloride. 

(7.) Gave a precipitate with argentic nitrate. 

(y.) The spots found on the wall afforded evidence of blood-globules, 

fibrin, and albumen. 

(6.) A large spot found on a piece of matting afforded evidence of 

blood-globules and epithelial scales (probably from the scalp), but no 

fibrin. 

By chemical tests this spot was proved to be blood. 

(e.) A spot was also found on the stairs. It had the appearance of a 

smear, or else' of a blood spot that had been wiped. It was proved to be 

blood, but the presence of fibrin was doubtful. 

(C) Spots on certain pieces of beading taken from the window were 

examined. They had the appearance of smears made by a bloody hand. 

The markings of the cuticular ridges of the fingers were clearly defined. 

Eiamined by the microscope little transparent spots that might be mis- 

taken for shrivelled blood discs were found. 

The spots when digested in water formed a reddish solution, but the 

color subsided on standing in the form of a powder. The precipitate dis- 

solved in HC1, and when potassic ferrocyanide was added to the solution 

Prussian blue was formed. 
Vol. I.— 16 
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The following were Dr. Letheby's conclusious from his experiments in 
thia čase: — 

1. That the spots on the (a) jacket, (/3) waistcoat, (y) wall, (<5) and 
matting, (e) and the smears on the stairs were blood. 

2. That the blood when spilt on the (a) jacket, ()3) waistcoat, (y) and 
wall was probablj (from the presence of fibrin) living blood ; whilflt the 
blood when spilt on the (6) matting and (e) stairs (from the absence of 
fibrin) was probablj dead blood. 

3. That from the appearance and shape of the spots a, /3, and y, the 
probabilitj is that the blood spurted upon them in jet-form from a living 
vessel, whilst in the čase of e, the blood stain was a smear by a bloodv 
hand, or, a spot that had been wiped whilst wet or after it was dry with a 
wet cloth. 

4. That the blood, judging from the character of the epithelial scales 
probablj came from the scalp. 

5. That the spots on the beading (£) were not blood. (Pages 184, 201. ) 

79. R. v. Miiller. — (Čase of Mr. Briggs, murdered by Franz MiiUer 
in a railway carriage on the North London Line, Julj, 1864.) — This was 
the first čase where spectroscopic evidence was relied upon in a Court of 
Law in proof of certain stains being blood. (Dr. Lethebj.) The prisoner 
was convicted, and ultimatelv confessed his guilt (Page 184.) 

80. Eltham Murder Čase, 187 1.— In this čase Dr. Lethebj relied 
partij on the microscopic, but chieflj on the spectroscopic, appearances of 
the stains in proof of their being blood. 

Dr. Lethebj'8 notes on this čase [which, with his other papers are in 
m j possession, 1 ] is an admirable example of a medico-legal report for 
counsel : — 

Memo. — Wednesdaj eveDing (Maj 3, 1871) received from Inspector 
Mulvan y a brown paper parcel containing a pair of dark trowsers, a man*s 
shirt, and a man's wide-awake cap. 

On the evening of the following daj (Thursdaj, Maj 4, 1871), I received 
from Mr. Mulvanj a brown paper parcel containing a lock of hair, also a 
pair of man'8 boots, and a plasterer'8 hammer wrapped up in brown paper, 
and a vessel containing the uterus of a woman. 

These were submitted to examination on Fridaj, the 5th of Maj. 

(1.) I examined the Irotosers. Thej were dark cloth trowsers, with 
Avhite calico linings. I found a hair 7£ inches long upon the inner side of 
the lef t leg, a little above the knee. It was a human hair, of a brown color, 
and similar to the hairs from the lock given me bj Mr. Mulvanj. (Pro- 
duce ii) 



1 I publish this report, having received his permission to use his manosoript not« 
after his death in such man nor as I might deom dpsirable. 
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I noxt found a number of spote, like blood spots, upon the front, and 
near to the bottom of the same left leg. I cut out several of them (per- 
liaps six or seven), and have ascertained, from microsoopic and spectro- 
scopic ezaminations, that thej are blood. 

There were several stains on the right leg. One of these I cut out, but 
am not convinced it was blood. I do not think it was. 

(2.) The 8hiri had been much worn, for it vas very dirty, and had a 
stain of perspiration under the right arm. It was marked in the usual 
plače with " E. W. Pook. 6." Upon the upper part of the wristband of 
the right sleeve, close to the edge, there was a blood-stain consisting of 
six small spots, one of which had gone through the fabric. I cut one of 
them out, and ascertained that it was blood. 

(3.) The cap or wide-awake was made of felt, with stiff brim and soft 
crown. It was lined with silk, which was very dirty, and had Royal armH 
and the words " Best Quality " stamped or printed upon it I observed 
three spots upon it like blood spots ; one was on the right side of the 
upper part of the brim toward the back ; a second was on the brim, in 
front and a little to the left, and a third was on the upper edge of the 
band, about two inches behind the bow, on the left side. I subsequently 
found another spot on the upper part of the brim at the back and to the 
left side. These were examined under the microscope and by the speč- 
troscope, and found to be blood spots. 

(4.) The boots did not show anvthing of iniportance. 

(5.) The plasterer's liammer was covered with a tliin eoating of rust, as 
if it had been exposed to wet or to a dump atmosphere. At the hamnier 
end, and between the cross notches, which were filled with mud, I saw 
three haira I scraped out the mud from between the notches and found 
five other hairs, from \ to 4 inch long. They were human haira, and very 
similar in color and structure to the hair given to me by Mr. Mulvanv. 
(Haye kept them.) 

In a notch on the under side of the blade of the hammer, I found a 
clot on each side. One of these I have esamined and found to be blood, 
the other I have kepi The blood was not soluble in water, but was solu- 
ble in citric acid, and gives the npectruin of hscmatin. 

(6.) The \Ueru8 contained the membranes of a fcetus in the eighth or 
ninth week of pregnancv. 

On Priday evening, the 5th of May, I gave ali the things back to Mr. 
Mulvany, except ^he lock of hair and the uterus. At that tirne I had 
not completed the esamination of the spots which I had cut out of the 
trowsers. 

On Friday, the 12th of Mav, I received from Mr. Mulvany a brown 
paper parcel, which was sealed with seals of Metropolitan Police, and 
which he left at my house for me. The parcel contained the cap which I 
wished to examine, and a coat that I also desired to see. I found another 



244 LEGAL MEDICINE. 

spot upon the brim of the cap, and ascertained that it was blood. I conld 
not find anjthing on the coat. On Saturdaj morning, Maj 13, I gave 
these articles back to Mr. Mulvanj. 

Examinalion of a piece of blue cloth given to me by Inspector Mulvany 9 
on Monday, July 17, 1871 : — 

It was a piece of blue cloth about 3 feet long and 19 inches wide. It 
had been hemmed on three sides (the fourth side being a selvedge), but 
had become unsewn on two of the three sides. There were several holes 
in the cloth ; and it was stained in manj parts of a dirtj red color, and in 
a great manj other places with some white 'material. I ascertained that 
most of the red stains were blood stains of rather old date, although not 
so old as to have become entirelj insoluble in water. The stains were 
evidentlj produced bj the cloth having been used to wipe some bloodv 
surface, and not bj the spurting of blood upon it. 

I find that the white material is white paint. (Page 184.) 

8i. R. v. Wheeler. — (St. Alban's Murder Čase.) — (Chelmsford 
Amzes, Nov., 1880.) — In this čase I gave evidence on certain stains found 
on the clothes of the prisoner, proving them to be blood from their spec- 
troscopic appearance. I also fized the probable age of the several stains 
from the condition of the blood-coloring matter. (C. Mejmott Tidj.) 
The prisoner was found guiltj, and ultimatelj confessed. (Page 184) 

82. R. v. Day and the Tedburys. — (Hungerford Murder Čase, 
Februarj, 1877.) — In this čase, where three men were charged with the 
murder of a gamekeeper, I gave evidence that certain stains found on the 
prisoners' clothes, from their spectroscopic reactions, were blood. The 
two men on whose clothes the blood stains were found were convicted, 
and ultimatelj confessed their guilt. (C. Mejmott Tidj.) (Page 184.) 



CHAPTER IV. 

THE CAUSES OF DEATH. 
Sudden Death — The Modes of Death— Coma-^-Stncope — Ansemia — Asthenia — Apncea. 

Sudden death (as the records of inquests a f ew years ago might have 
led ufl to suppose) does not necessarily result from heart disease. Ya- 
rious observers (prominent amongst whom has been Dr. Ogston) 1 have 
pointed out the large number of causes that maj account f or unex- 
pected death, and how far these are capable of discovery and proof by 
post-mortem examination. 

Amongst the causes of sndden death (excluding violence and poison) 
we may mention : — 

1. Disease of the heart, especially f atty and brown degeneration ; 
angina pectoris ; aortic regurgitation ; interstitial abscess ; rupture of 
the heart or of its valves ; diseases of the pericardium. 

2. Diseases of the blood-vessels, especially anenrism and thrombosis. 
[The forms of anenrism most likely to end snddenly are intra-cranial, 
intra-pericardial, abdominal, and pnlmonary.] Injuries to arteries 
snch as occasionaUy occnr from angnlar cirvature, etc., have been 
known to canse sudden death. [See " Gazette ITebdom.," 1859, p. 524, 
" Sudden death in a čase of angular curvature from perf oration of the 
aorta" (M. Fnller). Also " Gaz. Bebdom.," 1861, p. 76, Sudden death 
in a similar čase from perf oration of the vertebral arterv (M. Legouest).] 

3. Large effusions of blood in the brain or its membrane« (Cen,- 
bral and meningeal apoplexy.) 

4. Pulmonary apoplexy and hsematothorax. 

5. The sudden bursting of visceral abscesses. 

6. Ulcers of the stomach, duodenum, or of other parts of the ali- 
mentary canal. 

1 See " British and Fortign Medical Chirurgical Revieir," Vol. XLTV., p. 452, etc. 
[Ogston describes thrombosis of the heart and great vessels as present in lOper cent. of 
his cases of sndden death.] See also Beck (loc. cit., p. 510), who gives nnmerons refer- 
ences ; also Dr. Chriatiflon'8 paper on Latent Diseases in u Cgdopadia of Practical Med' 
kine," Vol. IV. ; and Herrich and Kopp's "Der Ploidiche Tod au* inneren Ursachen." 
Begensburg, 1848. Also a paper by M. Devergie in (( Annales <PIfyg&ne t n Vol. II., p. 
145. 1888. 
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7. Extra-uterinc fcetation; peri- and retro-utcrine hsamatoceles ; 
apoplexy of the ovary ; rupture of the uteruB. 

8. Eupture of the urinary bladder, or of the gall-bladder, or of somo 
other viscus f rom accidental violence or other cause. 

9. Cholera, and certain zymotic diseases at tiines kili very rapidly. 

10. Large draught? of eold water taken when heated. (The sudden 
effects resulting f rom imbibing large quantitics of špirit come under the 
head of aleoholic poisoning.) 

11. Mental emotions. 

12. The accidental 8wallowing of foreign bodies, so as to cause 
blocking of the pharynx and obstruetion of the glottis. 

Such a list as the above, detailing some of the causes of unexpectcd 
death suggests the remark, that because a person dies 6uddenl y, there 
being no evidence of violence or of poison, the aetion adopted by manv 
coroners in not requiring a post-morteni examination, leaves the most 
iinportant witness — the dead body itself — unheard, and the inquest so 
far valueless ! 

Many cases of sudden death, which fifty years ago were considered 
inexplicable, can now be aseribed to the sudden blocking up of a large 
blood-vessel. This may occur in situ in the right or left cavities of the 
heart or in the arteries, veins, or sinuses {thr<ymho*i*). Or, again, the 
formation of a solid plug having taken plače at one portion of the ar- 
terial or venous svstem (notablj in the auricles and ventricles, or upon 
the surface of the eardiac valves), tlie force of the current niay cause 
its dislodgment and projeetion into the course of the circulation, until 
it becomes impacted in a vessel too small to allow its passage (emboli#m). 
When sudden death oecurs f rom arteinal embolism, it is usually one of 
the great arteries of the brain that is thus obstrueted. A clot detached 
from any portion of the internal surface of the left cavities of the 
heart, finds a readv passage by the internal carotid to the arteries of the 
brain. This plugging takes plače most commonlv in the arteries of 
the Itft hemisphere. The svmptoms produced are sudden inabilitj 
to speak, paralysis of motion (usually of the right 6ide), and, in fatal 
cases, coma. Verij sudden death, however, in such cases is rare, the 
symptoins usually continuing for at least two daj^. 1 

In obstruetion of the right ventriele, or of the pulmonary artery 
by clot, death may be veiy sudden. For instance, it is recorded that 
a young woman who had been imder treatment in the Hotel-Dieu at 
Pariš for phlebitis of the left leg, was on the point of leaving the 
hospital, when she ga ve way to a paroxysm of laughter, and fell dead. 



1 Cf. Laneereaux, ** Anat, Pathdogiqu<, n p. 431. 
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The right ventricle and the puhnonary artcry were found tft the post- 
mortem to be plugged with fibrinous coagula, which were evidently 
f ragments of similar clots occupying the diseased portions of the veins 
of the leg. In another čase, death took plače iminediately af ter a par- 
oxysm of anger and agitation — the pulinonary artery being found 
almost entirely blocked by coagula. The mere manipidation during a 
medical exainination of a diseased vein, has been known to dislodge a 
clot which has plngged the pulmonary artery, and a similar accident 
has followed the removal of a bandage from the limb. (Massari, 
" JViener Med. WocA.," 1875, No. 48.) 

Phlebitis, leading to the formation and detachment of clots which 
may block the pulmonarjr arterv, would seem to occur specially in 
gouty patients, and in pregnant and ansemic women. Thus it is re- 
corded that in cases of gouty phlebitis of the femoral vein, the mere 
act of bending the thigh in getting into bed, has sufficed to detach a 
clot and determine the fatal issue. ("St. Bar(lu>lo)neufs Ilospital 
Hepotis; j Vol. X., 1874.) 

The symptoms induced by plugging of the right chambers of the 
heart or pulmonary artery, are : — great dyspnoea (although air is ob- 
served to enter the lungs f reely), pallor or lividity, with turgescence 
of the veins of the neck ; eoldness, and frequently eold perspiration ; 
tumultuous and irregular aetion of the heart, with suppression of the 
sounds over the right cavities. 

The Modes of Death. 

The manner of dying is a subject full of medico-legal import. 
The uncertain, although at times valuable evidence of those who wit- 
nessed the death, and the positive or no less important negative evi- 
dence afforded by the post-mortem, furnish the data upon which the 
medical jurist will have to form his opinion. Respecting the evidence 
afforded by the post-mortem, this, as we have said, niay be twofold — 
(l)p08itwe y i.e., where \ve can diseover a definite cause of death, and 
(2) negative, i.e., where, although a definite cause may not be recog- 
nizable, we are able to exclude certain diseases or injuries as even pos- 
sible causea. And this latter use of a post-mortem is often as impor- 
tant as the former. 

Adopting for want of a better the old classification of Bichat 
(" Rechetxhes »ur la Vie et kc MoH" par Marie Fran9ois Xavier 
Bichat: Pariš, 1800), viz., (1) Death beginning at the head; (2) 
Death beginning at the heart ; and (3) Death beginning at the lungs, 
we shall first of ali tabulate the facts, and afterward remark on cer- 
tain details. 
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TABULAK VIEW OP THE MODES OP DEATH. 

I — COMA (Death beginning at the head). 

Pressure on the brain or medulla oblongata (Compression, Apo- 

plexy, Hydrocephalu8, ete.). 
Blows on the head causing cerebral disturbance (Concussion, 

Shode, etc.). 
Action of narcotio poisons, from their specific action on the 

brain and nervous system (Opium, etc.). 
Action of certain mineral poisons (Barium, Arsenic, etc.). 
Certain discharges and hemorrhages which, although incapable 

of producing svncope, paraljze the nervous centres. 
Plugging of an arterj supplving the brain by a clot or by solid 

material detached from any surface over which the arterial 

current has flowed. 
Certain cases of kidney or of liver disease. (Vrasmic poison- 

ing, etc.) 

JL— STNCOPE (Death beginning at the heart). 

(z.) Anacmia (A deficiency in the quantUy of the blood). 
Injuries to the heart or to the larger blood-vessels. 
. Hemorrhages from lungs, uterus, etc. (Death by deple- 
tion). 
Discharges other than blood, but which indirectly drain 
the blood (Extensive mppuratiom, etc.). 

(a.) Asthenia (A defidency in thepotoer ofthe heart). 
StarvatiorL 
Exhausting diseases (Phthisis, Diabetes, Dy8entery, Can- 

cer, especially of stomach and cesophagus, Tumors press- 

ing on thoracic duct, etc.). 
Action of certain poisons. 
Certain injuries (Concussions of the spine, Severe bUnce 

on the epiga&trium, etc.). 
Severe brain lesiona 

IEL — APNCEA (Asfhyxia) (Death beginning at the lungs). 

This may be due to four causes : — 

(z.) A stoppage in the action of the respiratory mus- 
cles. 

This may result from — 
Exhaustion of the muscles (Debility, CM, etc.). 
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Lobs of nerve power (Injury to the upper part of the 
apinal cord, or division of the pneumogastric or phrenic 
producing paralysis of the muscles of respiration). 

Mechanical pressure on the chest or abdomen. 

Tonic spasm (Tetanus, Eydrophobia, etc.). 

(a.) A stoppage in the action of the lungs themselves. 

This may result from — 

Mechanical obstacles (ErUrance ofair into chest through 
toounds in the thorax ; Abdominal viscera entering the 
thorcuc through toounds in diaphragm, etc.). 

Division or compression of the eighth pair of nerves. 

(3.) The entrance of pure air into, or the escape of im- 
pure air from, the lungs being prevented. 

This may result from — 
Foreign bodies in the mouth, noše, larjnz, etc. 
SubmersiorL 

Suffocation, Strangulation, Hanging. 
Want of air (as in very high altitvdes), or want of a suf- 

ficient percentage of ozjgen, although the diluent gas 

(like N or H) be inert 
Certain irritant gases (as SO,, Cl, etc.) which produce 

spasm of the glottis. 

(4.) The supply of blood to the lungs being prevented, 
from plugging of the pulmonarv artery by a 
blood-clot. (Embolism.) 



L COMA. 
(Death begmning at the head.) 

The catises occasioning this mode of death are 8iiflBciently indicated 
in the table. It is evident that accidents (as concussion), poisons (as 
opium), and disease (as apoplexy) may severally caose it. 

Synvpto77i8. — Stupor more or less profound. External impressions 
appear to be bnt f eebly reoognized. This lose of sensibility and con- 
8cionsnes8 gradnally beoomes oomplete, and deepens into death. The 
breathing beoomes slow, irregular, and noisy (stertorous), and ali vol- 
nntarj oontrol over respiration is lost. For a tirne, however, after 
consciousnesfl has ceased, respiration may be imperf ectly carried oxu 
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Finallj, the chest no longer expands, the blood is no longer aerated, 
and, as a result, the post-mortein appearances in the thorax where 
death begins at the head (coma), maj differ but slightly from thoee 
found in death beginning at the lungs (apnoea). 

Post-moriem appearances. — The arteries and left side of the heart 
empty. The right side of the heart and lungs moderately full, bat not 
so engorged as af ter death from apnoea. 

Possibly effusion (apoplexy or cerebral hyperomia) may be found 
within the head. 

II SYNCOPR 

{Death beginning at the heart.) 

This, as the table indicates, may depend on two distinct causes : — 

(1.) Where there is a want of blood, but no want of heart-power 
(Ancemia). 

(2.) Where there is a want of heart-power, but no want of blood 
(Asthenid). 

(1.) Ak^emia. 

Causes. — These are sufficiently indicated in the table. It is only 
neeessary to mention that ansemia may result from disease (rupture 
of an aneurism, uterine and other hemorrhages and discharges, etc.) t 
or from accident (as on the battle-field from loss of blood). Very 
large losses of blood, whether external or internat, may prove almost 
iii6tantancously fatal. 

&ymptoms. — " A mortal paleness [or duskiness] in the cheek," and 
more especially in the lips. Cold sweats ; dimness of vision ; dilated 
pupils ; vertigo (giddiness) ; a slow, weak, irregular, or fluttering 
puke. Insensibility eventually sets in. There may also be nausea (or 
even vomiting), restless movements of the limbs (jactitation), and tran- 
sient delirium, with frequent hallucinations of the sense of hearing, 
and flaslies of light before the eyes. The breathing becomes irregular, 
with sighing, and at last gasping. There is often hiccup. Convul- 
sions generally snpervene, and may be repeated once or twice before 
death. In short the nervous system is paralyzed, because the supply 
of blood to the brain is defieient. 

Post-moriem ajppearances. — If the heart be examined very soon 
af ter death it will be found contrcwted, and quite or nearly empty. In 
other word8, the heart only stops because no more blood comes to it. 
Tmnsfusion of blood or saline injections into the veins, and the effects 
of stiinulants and nourishment in a fluid form are to be regarded as 
inflnences in a direction the reverse to depletion. 
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(2.) Asthenia. 

The causes of Asthenia are sufficiently indicated in the Table. 

SymptoM8. — The hands, feet, and surface generally become cold. 
The eirculation in the extremities is usually arrested iirst, so that the 
fingers, lips, noše, and ears become livid. The pulse becomes feeble 
and f requent, and the inuscular weakness extreme. The senses and 
intellect retain their f ull activitj (sometimes, as Sir Thomas Watson 
says, evcn more than their full activitj) to the last. 

This clearness of intellect distinguishes collapse (especially abdom- 
inal collapse) from concussion, in which consciousness is temporarily 
lost. Asiatic cholera in the algide stage often f nrnishes a striking ex- 
ample of this condition. Thus patients supposed to be dead are able 
to hear every word spoken by those around, and manifest conscious- 
ness by signs when unable to speak even in a whisper. 

Post-moiičm cvppearanccs. — In asthenia, the heart's cavities are not 
contracted, but are either more or less full of blood, or, if empty, 
dilated and flabby. The former was the čase in Sir B. Urodie'8 ex- 
periments on auimals with the upaš atdiar. 



Synoope Propkb. 

In death by Syneqpe jproper we have a combination of ansemia 
with asthenia. 

In syncope (and in anaemia generally) the tendency to death can 
sometimes be arrested by position. Thus, in veneseetion (as Dr. Mar- 
shall Hali suggested) the patient should be bled while sitting, so as to 
be laid down the moment symptoms of faintness oecur. The loss of 
large quantities of fluid, as from tapping, or from emptying a large 
hydrocele, or from passing a catheter when the bladder is much dis- 
tended, have been known to produce syncope and death. It is im- 
portant, therefore, that patients should be tapped whilst sitting up in 
bed, and the effects on the pulse watched. 

Sudden death from what is called shock (including mental emotion, 
joy, grief, terror, etc, fatal concussion, blows on the epigastrinm, 
lightning and electricity, and some suddenly fatal forms of apoplexy) 
is probably the result of syncope. Such causes as those enumerated 
act through the nei^oua 8y#tetn y either on the cardiac ganglia of the 
sympathetic or on some other portions of that system, or upon certain 
definite tracts in the medulla oblongata or brain. The very mention 
of these subjeets will show the difficulties which occur to the system- 
monger, and prove that it is only those familiar \\dtlL clijjjjj^jsxA ^<^r 
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hou8e work that are competent in any čase whatever to give an opinion 
as to the cause of death. 

The general jpost-mortem appearcmces after death from synoape. — 
The right and left sides of the heart commonly contain an equal 
amount of blood. 

The post-raortem signs of svncope are negative, death resulting 
from an arrest in the action of the heart, and consequently an arrest in 
the supply of blood to brain, lungs, and other viscera. As a rale, 
therefore, these organa and the capillary system genendly are in a 
normal condition. 



III. APNCEA [a, and irve^ to respire] (Asphyxia [o, and 

<r£v£*9, pulse]). 

(Death begmrting at the kmgs.) 

Causes. — These are indicated in the Table. 

Respiration is the natural means whereby that which is power is 
given to, and that which is poison is removed from, the blood. 

As cmcemia implies a deficiency in the quantity of the blood, bnt 
not neces8arily any impairment in its quality, so a#phyxia implies an 
impaired quality of blood, but not necessarily a diminished quan- 
tity. 

Symj>tom8. — An intense struggle to breathe (sense of suffocation) ; 
vertigo ; loss of consoionsness ; relaxation of sphincters ; general con- 
vnlsions. 

[Note. — In apnoea, the difficulty of breathing precedes nnoonscions- 
ness; but in coma, the unconsciousness precedes the difficnlty of 
breathing.] 

Post-mortem cvppearcmces. — The right side of the heart, veins, ca- 
pillaries, and viscera are commonly engorged, whilst the left side of 
the heart and the arteries will be f onnd comparatively empty. 

In some cases of asphyxia, the right cavities of the heart have been 
reported as empty. — ("Lancet? May 29, 1875, p. 776.) 

There is always a danger in a post-mortem, especially after death 
by asphyxia, of the blood escaping from the heart when the head is 
opened bef ore the thorax. It may therefore be well, where death by 
asphyxia is suspected, to examine the chest first. In such čase, the 
pericardium should be laid open and the heart examined m situ. The 
right cavities should then be exposed, by which means good and un- 
doubted evidence of the actual state of the right heart will be secured. 
—{"Lancet? May 8, 1875, p. 668, and July 5, 1875, p. 809.) 
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It muflt bff admitted that the determination of the immediate and 
predse cause of death is too complicated a subject of investigation to 
adinit in ali cases of an absolutely definite opinion being formed. It 
is often difficult to distinguish direct from indirect, and secondary froni 
primarjr causes: or, given certain effects, to determine the precise 
cause for those effects. Nevertheless, admitting the truth of this, we 
must be careful not to overrate these difficulties. Thns the condition 
of the right heart and lungs occurring in apncea would lead us to state 
positively that svncope in snch čase was not the cause of death. Again, 
given a large dot in the lateral ventricles of the brain, a sufficientl j 
natural cause of death would havo been discovered, which, although 
poison may have been taken or violence used, must lead us to regard 
both the poison and the violence in a very different light, as primary 
causes of death, to what we should if the clot were absent. 

It is evident, however, that in many deaths a combination of causes 
may be found, and the pathologist may find it difficult to say which 
cause contributed most to the f atal result. Thus coma, svncope, and 
apnoea are often interdependent. The nervous 8ystem will be affected 
either by an injury to the heart, because the brain wants blood for its 
nourishment, or by an injury to the lungs, because it is necessary for 
the blood not only to be sufficient, but of good quality. 

Again, the drcidcttory sj/stem will be affected by a want of nerve- 
energy, for nerve-force is required for the action of muscles whether 
of the chest or of the heart itself (innervation or paralysis of the heart 
and lungs), whilst the action of the heart needs a stimulus, which, if 
the respiratory system be out of gear, it f ails to obtain. 

Again, the respiraton/ system will be manif estly affected by lesions 
in the circulatory or in the nervous systems. 

Thus the Germana speak of various combinations of the three 
modes of death mentioned, of which comato-asphyxia, or a combination 
of death beginning at the brain and lungs, is the most important prac- 
tically. 

Admitting this interdependence of the nervous, circulatorv, and 
respiratory systems, it is worthy of remark, that the interdependence 
is not uniform in degree, the respiratory and circulatory systems de- 
pending less on the nervous, than the nervous svstem depends on the 
respiratory and circulatory. 

The question, how far the cause of death may be determined after 
the lapse of a oonsiderable interval, needs consideration. It is cer- 
tain, that the natural causes that show themselves only by minute 
pathological conditions, will in most cases disappear after prolonged 
burial. Again, putrefaction will prevent definite conclusiona a& t^ ^fca 
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precise canse and nature of contusions inflicted dunng life. But 
woiinds (such as gunshot or penetrating wounds), or the presence of 
f oreign bodies in wonnds, or rupture of the larger blood-vessels or of 
the viscera, or the marks of hanging and strangulation, or po8sibly in 
infants some proof of infanticide (the lnngs themselves ordinarily re- 
sisting decomposition for a long tirne, and putref action not materially 
interf ering with their examination), or proof of the uteros having been 
pierced by instrumenta or otherwise injured, may each and ali be dia- 
covered even when putrefaction Las far advanoed. 



OHAPTER V. 

THE POBT-MORTBM.— A MEDIOO-LEGAL INQUraY. 

General Details to be otaerved in oonducting a Post-mortem f or Medico-Legal Purposes : 
I. £xamination of the Surroundings of a Bodj ; H. Examination of a Bodj be- 
fore the Removal of the Clothes ; III. Ezternal Examination of a Bodj after the 
Removal of the Clothes; IV. Interna! Examination. — The Cranium. — The Thorax. 
— The Abdomen. 

Table of Weightsof Viscera, eto. — Table showing Maturitj at Different Periods of 
Utero-Gestation. (Pages270, 271.) 

In ali cases where dispute or question is likely to arisc respecting 
the results of a post-mortem examination, it is advisable tliat it should 
be conducted by, or in the presence of, at least two experts. No one 
in the least degree inculpated or personally interested (oven if a medi- 
cal practitioner) should be present, but a suspected person should be 
represented at the examination (if he sees fit) by an expert of his owii 
appointment. 

A post-mortem should not be conducted by artificial light milens 
in čase of great emergency. Certain characteristic tints, such as the 
yellow color ]?roduced by nitric or by picric acid, would probably escape 
notice either by gas or candle light. 

In the čase of a f rožen body, it should first of aH be allowed to 
thaw. This should be effected by placing the corpse f or some hours 
before the examination is commenced in a warm room, and not by im- 
mereion in warm water. 

In ali cases where microscopical or chemical examinations are 
thought neces8ary, the parts to be examined should bc placed on one 
side during the autopsy, but submitted to examination afterward with 
the least possible delay. 

The two essentials of a well conducted post-mortem cxamination 
for medico-legal purposes are (1) cotnpleteness and (2) inethod:— 

(1.) The post-mortem must be co?nj>lete, in order that the operator 
may be ablc to speak definitely as to what is not the cause of dcath, 
as well as what is. Because, on examining the brain, the medica! 
jnrist may find snfficient to account for death, he is not justified in 
omitting the examination of the thorax and abdomen. Or, again, 
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because he finds in the lungs extensive and advanced tubercalar 
disease, he is not tlierebj excused f rom examining the head and bellj. 
Violence maj coexist with disease, and the medical jurist must inform 
liimself fully both of the extent of the violence and the natore of the 
disease. Every post-mortem should be so conducted that positive evi- 
dence can be given respecting the condition (normal or abnormal) of 
each part and viscus. 

(2.) The post-mortem must be conducted with method. An un- 
methodical examination is not only likelj to be incomplete, bat is cer- 
tain to be more or less imperfect, the condition of the parts being 
artificiallj and prematurelj obliterated. 

Every detail ehould be recorded in writing. The notes should be 
so written that they are clear and intelligible both to medicals and non- 
medicals, and in sneli form that they can be used in the witness-box to 
" ref resh the memory." They should be dated and paged, the name 
and address of the deceased being written upon each page. 

A post-mortem examination isbest delayed until twenty-f onr hours 
after death, but the precise period at which it was conducted should in 
every čase be recorded. Putrefaction or long burial affords no justifi- 
cation for refusing to make a post-mortem (pp. 92, 253). Much may 
be learned froin an examination conducted at a long interval after 
death ; sueh as, e.g. : — 

(a.) Abnormalities. 

{§.) Injuries to bones. 

(y.) Color and amount of hair. 

(fl.) Foreign bodies in various parts (sueh as bullets,*etc.). 

(e.) Poisons (" Indian Med. Gazette? January 1, 1875, p. 4). 

(f.) Sex. 

(17.) If a female, the existence of pregnancy. If any soft parts re- 
main, the question of recent delivery may also possibly be determined. 

I.— Examlne the Surroundlngs of a Body. 

If possible, make a sketeh of , or at least deseribe aocuratelj in 
words, the position in which the body was found when first seen, 
e8pecially its position in relation to articles of furniture — to instru- 
ments of violence — to glasses, cups, and bottles, from which poison 
may have been taken (remembering that prussic acid is often given in 
beer and arsenic in tea) — and to blood-stains on the floor or elsewhere. 

Ali articles likely to prove iinportant should be marked, so that 
they may afterward be i*ecognized. They should be carefulljr pre- 
served under lock and key. 
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II.— Examlne the Body before the Clothes are 

removed. 

Note: — 

(1.) The attitude and position of the limbs. 

(2.) The state of the clothes ; i.e. y whether torn, or cut, or stabbed ; 
whether inarked with blood-stains, stains of acid, etc. [If the clothes 
be cut, the exact positiou of the cuts, and their correspondence or 
otherwise with injuries on the body should be recorded. The clothes 
must in 6uch čase be carefully preserved for evidence.] 

(3.) The. hands and nails. [Note and preservc any articles (hair, 
clothing, etc.) that may be found grasped in the hands. Record 
whether the hands are scorched or blackened from powder or other- 
wise injured from the recoil of a pištol, or stained with blood, etc.] 

[From considerations 1, 2, and 3, some conclusion may be formed 
whether a struggle occurred before death.] 

(4.) The color, and any peculiarities in the growth of the hair on 
the head and face. 

(5.) The teeth. (Are the teeth regular or irregular ? What teeth 
(if any, are wanting ? Note their state of preservation. The presence 
of f alse teeth, etc.) 

(6.) The color of the eyes. [The color of the eyes at a post- 
mortem is as a rule (excepting when black) difficult to determine.] 

[From considerations, 4, 5, and 6, certain important details may be 
obtained which would be of use should any question of identity arise, 
or the body be that of a person unknown.] 

(7.) Post-mortem rigidity. 

(8.) The condition of the eyes and pupils. (Are the eyes " dread- 
f ully staring " or li decently closed " ? Are the pupils large, small, or 
unequal ? Is the cornea transparent and tense, or opaque and loose ?) 

(9.) The mouth and tongue. [Is there any f roth at the mouth, or 
any peculiar smeli, such as the odor of prussic acid, chloroform, etc., 
discernible ? Has the tongue been bitten ? Is its position natural ?] 

(10.) The color and expression of the face. [The face will gener- 

ally be found livid after death from apoplexy, or from suffocation 

(hanging, etc.), or where much struggling has preceded death, or after 

natural death in which the lungs, right heart, and venous system are 

much gorged. It is usually pale after deatli from the action of acids 

(even of prussic acid), alkalies, most vegetable poisons, blows upon the 

epiga8trium, and injuries to vital organs. On the other hand, after 

poisoning by alcohol, opium, the oxides of carbon, and chloroform, it 

may be either pale or red. In most violent deaths, the featurea, «.- 
Vol. L— 17 
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hibit manifest signs of having been convulsed. After death from 
heinorrhage and apoplexy, also after poisoning by opium, carbonie 
acid and other narcotics, the face is placid, and in cases where tliere 
bas been great loss of blood usually presents a waxy appearance. Cor- 
rosive poisons, especially such as produce severe abdominal symptoins, 
f requently caose a pinched and anxious expression, like the f acies hip- 
pocratica.] 

Ali the clothes are now to be removed. 

III. — Examine the Body Externally. 

Note any circomstances tending to throw light on the tirne of 
death. Such as — 

(1.) Temperature. 

(2.) Presence and extent of rigidity. 

(3.) Degree of putrefaction. 
Note further — 

(1.) HeigJvt and WeigM. 

(2.) ProbcMe age. 

(3.) Sex. 

(4.) Deod&pineird (muscular or not). 

(5.) General coiidition of body (ill or well nourished). [Čare 
must be taken not to mistake dropsy or gaseous disten- 
tion for fat.] 

(6.) Color of shin generally, and marks or acars on the skin 
(e.g. 9 ulcers, cicatrices of burns, tattoos, etc.). 

(7.) Ahiormalities (e.g. y spinal disease, club-foot, excess or de- 
ficiency of limbs, etc.). 

(8.) Stains (e.g. y blood, feeces, semen, etc.). 

(9.) Determine the preseTtce or absence of foreign bodies in the 
mouth, nostrils, and anus, and, in the čase of females, 
in the vagina. 
(10.) Injurie8, such as contvsions (not to be confonnded with 
post-mortem hypostases), and toounds. [To distinguish 
between a life bruise and a post-mortem hypostasis, 
make an incision through the skin. In a life bruise the 
true skin is red and blood-stained, extravasation occur- 
ring in the subcutaneous tissue, but in a post-mortem 
hyposta8is the discoloration is superficial. If any wounds 
exist, note their eztent, depth y and direction ; — in other 
words, are they deepest from right to left, or vice versd. 
Determine, if the wounds were prolonged in the same 
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line, where the knife, bullet, or other weapon causing 
thein would emerge ? lf necessary, dissect carefully (but 
do not jprobe) to see what parts are iraplicated. Note 
the condition of the edges of wounds. Wounds in- 
flicted after death generally discolor rapidljr around the 
edges, and acquire a dry, brownish, parchinent-like ap- 
pearance. Kote if there be any marke of a cord round 
the neck. If a cord be found, record the position (front 
or back) of the knot.] 
Should injuries exist on a body, and a weapon be found supposed 
to have caused the injuries, the medical jurist must consider — 

1. Whether the injuries could have been caused by the weapon 
produced ? 

2. Considering the nature and direction of the injuries whether or 
not they could have been self-inflicted ? 

If no weapon be produced, and injuries exist on the body, he must 
then consider — 

1. What kind of weapon was probably used to inflict them ? 

2. In what manner was the weapon used, and in what direction 
was it held for the purpose ? 

(11.) [In the female.] Note with great precision ali injuries 
about the genitals, and the presence or absence of the 
signs of virginity. 

In New-bom Ohildren determine Matui*Uy. (See Table II., p. 271.) 

For this purpose note as follows : — 
(a.) Length and weight. 

(i.) Presence or absence of the membrana pupillaris. 
(a) Length and state of the hair. 
(d.) Length and condition of the nails. 
(e.) The genital organs : 

(a.) in males, the condition of the scrotum, and the 

position of the testicles. 
(0.) in femaleS) the condition of the external organs of 
generation. 
(y.) Centres of ossification. 
[Here note especially the condition of the inferior epiphysis of the 
femur and the upper epiphysis of the tibia. For this purpose open 
the knee-joint by a transverse cut below the patella.] 
(g.) Condition of the umbilical cord. 
(A.) Size of the fontanelles. 
(t.) Condition of the cartilages of the noae and ods^. 
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IV.— Examine the Body lnternally. 

And here two remarks are suggested : — 

(1.) Avoid mistaking post-iuortein hypostases for morbid or abnor- 
mal conditions of the several viscera and tissues. 

(2.) If there be any suspicion as to the cau&e of death, that cavitj is 
to befirst opened, and that viscus first examined, in which it is expected 
the chief changes will be apparent (page 252.) Failing this the order 
as described is to be followed. 



(A.) THE BRAIN AND SPINAL CORD. 

To make an exaniination of the head in a systetnatic manner pro- 
ceed as follows : — 

If the hair be thick, it may be well in a donbtf ul čase of injurj to 
remove a portion, or even to shave the head. This is, however, verr 
seldom necessary. Make an incision down to the bone across the head 
f rom ear to ear, and reflect the scalp. Note the amount of blood in the 
scalp, and look for fractures or injuries to the outer table of the skuU. 
Saw carcfully round the sknll about half-an-inch above the meatus audi- 
torius externu8. Remove the calvaria, and note the condition of the 
dura mater. The dura mater should now be carefully cut round with 
probe-pointed scissors or a bistoury, and the condition of the arach- 
noid and pia mater noted. 

(I.) The Brain. 

Eemove the brain carefutti/ / — Note the condition of its base and 
of the sinuses. This done, proceed to slice it f rom above. The prin- 
cipal appearances to look for are general congestion, extravasations 
(such as apoplectic clots), effusion of serum or of blood, lymph, and 
pus, hjrdatids, aneurism or blocking of vessels and tumors (malignant 
or simple). 

Note therefore : — 
(1.) The thickness of the bones of the skull and the extent of 

diploe. 
(2.) Fractures: (Carefully follow the line and extent of ali 

fractures.) 
(3.) The condition of the dura mater (i.e., whether adherent 
or firmly detached, congested, or diseased) and of the pia 
mater and arachnoid. 
(4.) The consistence of the brain substance. 
(6.) The color of the \>ram «vx\^\ASieA. 
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(6.) Whether serum be present or absent in the lateral ven- 

tricles and at the base. 
(7.) Morbid growths or conditions: Distinguish between — 
(a.) Disease of blood-vessels (e.g., atheroma leading to 

rapture and apoplectic hemorrhage), and 
(5.) Disease of the brain tissue. 
Remove the dura mater, and examine the bones of the ba6e and lat- 
eral portions of the skull f or f ractures. 

(2.) Spinal Cord. 

To examine the spinal cord and its membranes, the vertebral lamina? 
are to be sawn through on each side of the spinous proccsses, keeping 
as near to them as possible in order that the cord may not be injured 
dnring removal. This done, the cord is to be reraoved with the dura 
mater unopened. By drawing the finger along it, its increased or di- 
minished resistance (which diminished resistance not unfrequently 
occurs in diseased conditions) can be appreciated. Sections are now to 
be made. After injnries, although nothing may be visible externally, 
nevertheless, on making longitudinal sections into the cord, hemor- 
rhage may be found to have taken plače in the gray matter. 

Ali extravasations of blood, injnries to bones, intervertebral carti- 
lages, etc., are to be recorded. 



(B.) THE THORAX AND ABDOMEN. 

In ali ordinary cases, after the inspection of the head the thorax is 
to be examincd, and then the abdomen. 

In cases, however, where the cause of death is believed to be dne to 
a8phyxia, the adv r isability of examining the condition of the heart be- 
fore opening the head has been already discussed (p. 252). It is 
8carcely possible to judge correctly the condition of the right side of 
the heart when the head has been opened first. 

In new-born children, again, it is advisable to open the abdomen 
before the thorax. In such čase proceed as follows : — 

Make a long incision, and reflect the skin only f rom a little above 
the top of the sternum down to the pubes. This done, carefully reflect 
the muscies and integuments necessary to lay open the abdomen com- 
pletely. Note if any fluid or gas escape. Note three things : — 

(1.) The jxmtion of the diaphragm with reference to the cor- 
responding ribs. (This muet be determined with the 
hand.) 
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(2.) Thejmition of the abdominal orgcuns. 
(3.) The color ofthe abdominal organs. 

These three points being determined, the examination of the thorax 
is to be proceeded with. 

[The object of opening the abdoraen before the thorax in order to 
determine the position of the diaphragm (a matter of iiuportauce in 
deciding whether the child has or has not breathed) and the position 
and color of the abdominal organs, is because these points can only be 
determined accurately before the thorax is distnrbed. For as the tho- 
raeic viscera are removed the diaphragm becomes loose, and as a conse- 
quence the abdominal viscera more or less displaced. Again, as re- 
gards the color of the abdominal viscera, it is well to note that it is im- 
possible at a post-mortcm in any čase to distinguish between arterial 
injection and venous hvpersemia, ali the blood in the dead body (save, 
perhaps, a little in the lungs) being of a dusky hue. By exposure, 
however, a certain absorption of oxygen results, with a brightening of 
the color tint. Hence a part affected with mere venous congestion 
may by exposure assume the appearance of arterial injection. 

But, having noted these three things, we then proceed with the 
examination of the thorax, leaving the further examination of the ab- 
dominal organs until this part of the post-mortem is complete. If 
this be not done, the blood is certain, as the abdominal vessels are 
severed, to run out of the right auricle. If the examination of the 
heart be made after the examination of the abdomen, we should be 
almost certain to find it in a state of collapse, induced probably by our 
method of procedure.] 



(C.) THE THOKAX. 

With the thumb on the back of the knife, and its edge lateralized, 
cut carefully through the sterno-clavicular ligaments and cartilages of 
the ribs. In very old people, or in cases where calcification of these 
cartilages has occurred, cutting pliers or a saw may have to be used. 
Note if blood flows f reely from the cut integuments. Be very caref nI 
not to wound the large veins of the neck, etc. Reflect the sternum. 
Becord as f ollows : — 

(a.) Are the lungs adherent? 

(5.) Are they collapsed, or do they fill the chest, or (as in em- 
physema) do they project when the sternum is removed f 
Now open the pericardium and pleural cavities : — 
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(c.) Record immediatekj the presence, the amount, and the na- 
ture (serous, sero-purnlent, or purulent, etc.) of the con- 
tents of these sacs. 
(d.) Record immediatdy the general position and color of the 

thoracic viscera. 
\Irrmtediateiy. — that is, before removing either heart or lungs, 
For not infreqnently, in removing the sternum, certain large 
veins (such as the internal mamraary, internal jugnlar, and 
innominate) are injured, and the blood finds its way in to 
these sacs.] 
(e.) Kecord if any tnmors be found in the thorax. 

(I.) The Heart. 

Before removing or opening the heart, note :— 
{a.) Its size. 

(J.) Thefulness ofihe coronaav/ vessds. 
Each auricle and ventricle of the heart is now to be opened while 
the heart is in situ. Note : — 

(<?.) The contents of each camty (i.e. y the quantity of blood and 
the extent to which it is coagulated). 
Remove the heart Note : — 
(d.) Its weight- 

(e.) The condition of the tissnes (e.g., fatty degeneration, ete.). 
[An examination of the tifieue, if necessarj, must. be condncted 

microscopically.] 
(f.) The thickness of the walls of the ventricles (hypertrophy). . 
(g.) The capacity and size of the valves. 

(A.) The condition of the valves. [Look for tnfts of fibrin on 
the edges of the "alves (inflammation), atheromatous de- 
generation, etc.] 

(2.) The Aorta. 
Examine for : — 
(a.) Atheroma* 
(J.) Aneorism. 

(3.) The Lungs* 

Record: — 
(a.) Color (Dark red, gray, black, etc.). 
(k) Nature of snrf ace (Mottled, any signs of inflammatory exn- 

dation, etc.). 
(a) Capacity f or air. 



264 LEGAL MEDICINE. 

Long incisions are now to be made into the lungs. Note : — 
(d.) The character of the lung-tissue generally (Dense, friable, 

indurated, carnified, crepitant, etc.). 
(e.) The character of the fliiid that exudes on pressure. 
(f.) The condition of the bronchial tnbes and pulmonary arterv 

(? obstruction). [It may be necessary to follow these 

ves8el8 by dividing them with scissors, even to their flner 

ramification8.] 
(g.) The presence of foreign matter in the air-passages : — [For 

the purpose of determining the nature of this foreign 

matter the microscope may be needed.] 
(A.) Pathological conditions. 

The lungs in the čase of new-born children are to be examined 
whether or not respiration has taken plače. And this leads us to con- 
sider — 

27ie appearances of ths hmgs before respiration has been estallished. 
These may be stated as follows : — 

(a.) They do not nearly fill the chest nor cover the pericardium. 

(b.) Their color is dark maroon, and no bright verniilion spots are 
visible on their surfaces. (For these 6pots search especially on tlie 
edges and the concave surface of the upper lobe of the right lnng.) 

(c.) The margins are sharp and well defined. 

(d.) The hmgs are dense, firm, and non-crepitant when incised. 

(e.) When incisions are made in them under water, and they are 
submitted to pressure, no bubbles of air escape. 

The Hvdrostatic Test. 

This test is to be conducted as follovvs : — 

(«.) Kemove the lungs and heart entire, securing aH the larger 
vessels to prevent loss of blood. Note if they float when 
placed in water en rnasse, using for this purpose & large 
vessel, filled (by preference) with rain water. 

(p.) Test each lung separately in a siinilar manner. 

(j.) Cut each lung into ten or twelve pieces, and note whether 
the separate portions sink or float. 

(d.) Each piece of lung is now to be wrapped in a cloth. The 
cloth is to be placed on the floor and covered over with a 
piece of board, and pressure applied by a person standing 
on the board for a few minutes. The several pieces, 
after this treatment, are again to be tested whether they 
sink or float. 
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[Conclusion. — If the lungs float by aH four tests as described above, 
there is strong presnmptive evidence in favor of respiration ; — and 
converselv, if they sink there is strong presnmptive evidence in favor 
of non-respiration.] 

Note whether any morbid products (tubercle, etc.) or foreign sub- 
stances (meconium, mucus, etc.) are present in the air-cells and pas- 
sages. 

(4.) The Thymus Cland. 

(6.) Larynx and Trachea. Pharynx and CEsophagus. 

Prolong the incision up to the chin, and reflect the skin as far 
back as possible. The knife is now to be plunged justunderand below 
the 8ymphysis of the jaw (so tkat it may emerge in the motdh\ and 
carried along close to the inner snrface of the lower jaw on each side 
as far as the bone extends. This done, seize the tongue f rom below, 
and divide the velnm pendulnm palati, dragging the tongue forward 
aH the tirne. Then separate the pharynx, etc, and continue to make 
traction on the tongue till the pharynx, larynx, trachea, and oesophagus 
ha ve been removed. Open the larynx and trachea, and al so the 
bronchi if necessarv, and look for foreign bodies, false membranes, 
marks of corrosion, etc. 

If it be supposed that death has resulted f rom strangulation or suf- 
focation, record : — 

(a.) Whether there be any injury to the internal coats of the 
carotids. (For this purpose they must be carefully slit 
open.) 
(b.) The condition (congestion, etc.) of the deep muscles of the 

neck. 
(c.) The state of the cervical vetebrse. 
In the čase of children the condition of the oesophagus must be 
caref nlly noted. 

(D.) THE ABDOMEN. 

[Note carefully aH signs of peritoneal inflammation, also ali tu- 
mors, cancers, or enlargement of any of the organs. 

It is advisable for cleanliness sake to leave the examination of the 
stomach and intestines until the other abdominal viscera ha ve been 
examined. 

Examine the varions viscera in detail. If blood be found effused, 
within the abdominal cavity, carefnl examination should be made for 
lacerations of the liver, spleen, kidnevs, etc 
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Caref ully note if there be any strangnlation of the intestines in- 
tussusceptions, internal hernise, etc.] 

(I.) The Liver. 
Note : — 

(a.) Its weight. 

(b.) Its color and appearance on section, as f ollows : — 
(1.) Normally, a uniform purple-brown. 
(2.) Nutmeg (i.e. 9 sorae parts beingdark pnrple and othere 

buff color), indicating congestion. 
(3.) Cirrhosis. — Dense and tough. — Surface irregnlar. 
(4.) FaUy. — Soft and pale yellow. 

(5.) Amylotd (lardaceous). — Smooth, enlarged and brown, 
with a glaze upon it. 
(Note the presence of cancer, abscess, etc.) 

(2.) The Kidneys. 

Note: — 

(a.) The weight of each. 

Q>.) Whether or not the capsules peel off readily. 

(a) Appearance on section, as f ollows : — 

(1.) Injlmnmation. — Large, soft, and congested in the 

first stage, but paler in the af ter stage. 
(2.) Orcmtdar. — Capsnle adherent. Weight below the 
normal. Cortical structnre diminished, but firm 
and tongh. Perhaps cysts may be found under 
the capsules or in the tissue. 
(3.) Amyloid. — Capsule easily detached. Viscus large, 
smooth, and glistening on section. (Changes to a 
violet-brown with tincture of iodine.) 
[Note the presence of tubercle, abscess, cancer, etc.] 

(3.) The Spieen. 
Eecord : — 

(a.) Its weight 

(b.) Its appearance on section. 

(4.) The Bladder, Ure te rs, and Urethra. 

Note the size of the prostate and the condition of the urethra. 
[N.B. — Caref ully preserve any urine in the bladder for eh^mi^al 

analysis.J 
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(6.) The Vagina, Uterus, and Ovaries. 

[The vagina is to be examined bef ore tke uterus.] 
(A.) Vagina. — Note its color, the presence of rugsa, the condition 
of the hymen, etc. 

Kecord : — 
(B.) Uterus: 

(a.) Its size externally. 
Open by an incision from f undus to cervix : — Note 
(b.) Its size internally. 

(c.) The condition of its mncous membrane and muscular tissue 
as follows : — 
(1.) Normal. 
(2.) Congested. 
(3.) Covered with mucus. 
(4.) Very dark colored (as after abortion). 
(5.) Presence of decomposing tissues; remains of de- 

cidua, etc. 
(6.) Tumors, cancer, etc. 
(d) Condition of the cervix as follows : — 
(1.) Hvpertrophied. 
(2.) Ulcerated, etc. 
(C.) Ovaries. Note: — 
(a.) Their size. 

(b.) Condition of the surfaces (Irregular, etc.). 
Make a section of the ovary, and note as f ollows : — 
(c.) The state of the Graafian vesicles. 
(d.) The presence of true and false corpora lutea. 
{e.) Diseased conditions. (These reqnire accurate description.) 

The condition of the ovaries and uterus in the čase of f emales must 
be recorded with great minuteness. Young women sometimes die 
suddenly of apoplexy of the ovary, or of pelvic hsematoceles. 

Fatal injuries may be inflicted through the anus or vagina, and 
poisons ha ve also been introduced through these channels. (" Edin. 
Med. and Surgical Journal" Vol. XXXV., p. 85.) 

If a f cetus be discovered, a careful examination must be instituted 
to determine its age. (Table II«, page 271.) 

In the čase of a woman who has died in childbed, the condition, 
size, and contents of the veins and lymphatics in the walls and on tke 
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inner surface of tlie uterus and its appendages, should be noted. Care- 
ful examination must also be made for marks of injuries ou tlie mother 
or foetus arising from instrumente, whether used scientificallv or other- 
wise. 

(6.) The Stomach and In test Ines. 

(A.) Stomach ;-r- 

Place one ligatnre around the o3Sophageal end of the stomach, close 
to the diaphragm, and two ligatnres around the first part of the duo- 
denum. Remove the stomach, cutting between the two ligatnres last 
tied. 

Open the stomach caref ully, and note the color, appearance, smeli, 
and reaction of the contents. This done, they are then to be pre- 
served in. a clean bottle or jar for further examination. The inner 
surface of the stomach should be caref ully examined with a lens for 
solid particies of phosphorus, arsenic, corrosive sublimate, and other 
poisons ; also for seeds and portions of leaves, crjstals, pigmente, and 
articles of food. Careful note should be taken of the condition of the 
mucous membrane. 

Note further the permeability or otherwise of the gall-duct, and 
the nature of any matters present in it. 

The intestines should now be removed, a ligature being placed 
around the rectal end of the colon. They must be examined from end 
to end, and the contents (if necessary) preserved in a clean bottle. 

(B.) Intestines: — 

In examining the intestines note particularly : — 

(a.) The condition of the agminate and solitary glands and of 

the villi and valvulse conniventes. 
(b.) The condition of the vermiform appendage. 
(c.) Any loss of substance, ulcers or erosions. 
The condition and contents of the rectum and the appearance pre- 
sented by the anus, are to be accurately recorded. 



The appearances (if such exist) indicating syphilis, tubercle, typhoid 
fever, etc, should be duly recorded. Ulcers and perforations most be 
most caref ully described, both in respect of their position and appear- 
ance. We may remark that any person familiar with the post-mortem 
room can scarcely mistake the rounded and thickened edges of chronic 
ulcers for the thinned and f rayed perforations caused by corrosive fluids 
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an lrritant poisons. Great čare should be taken not to cut or tear the 
organs in removing them. 

Portions of the liver, of the heart (the pre6ervation of which in 
certain cases, such as in strychnia poisoningj is of the utmost impor- 
tance), and other organs, sliould be preserved for analysis if necessary. 

Ali bottles, iuto which viscera are placed should be stoppered, 
sealed with a private seal, and duly labelled, the label stating the date 
of the death and of the autopsy, and the naine of the deceased person. 
It should also be signed by the medical man tliat conducted tlie post- 
mortem. The bottles should be delivered personally by him, or at any 
rate by a responsible officer, to the chemist for analysis. 

In any čase that may specially call for it, some of the blood (taking 
čare that it is as f ree f rom f oreign matter as possible) should be pre- 
served in a separate bottle for general, spectrum, and niicroscopic 
analysis. 

Where trichinosis is suspected, portions of the muscular tissue of 
the diaphragm, and of the pectoral and the recti muscles of the eye- 
balls, should be caref ully preserved for inicroscopical examination. 
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TABLE L 1 



Brain 

Spinal Cord 

Thymus (at birth) . . . 
Thyroid body 

^{iffi:::-.::: 

Heart 



Orifioes of the heart — 

Mitral 

Tricuspid 

Aortio 

Pulmonarj 



Weiobt. 



Malb. 



Fbmalb. 



494 ozs - 



i 



44 ozs. 



1 oz. to lf os. 



i oz. 
1 oz. to 2 ozs. (largest in females). 



24 ozs 
21 ozs. 



1 = 



45 ozs. 



17 ozs 
15 ozs 



:}- 



32 ozs. 



9 J ozs. 1 



I 



8J ozs. 2 



8tomach 






Liver 
Spleen 



Pancreas 

^HS 1 ':::: 

Suprarenal capsules 

(each) 

Ureters 



Prostate gland 

Testicles (together) . . 
Uterus (unimpreg- 

nated) 
Ovaries (together) 
Bladder 



4} ozs. 



Slightly under 
4J ozs. 



50 to 60 ozs. | 45 to 55 ozs. 

ozs. to 7 ozs. (May vary even in 

health from 4 to 10 ozs.) 

2± ozs. to 34 ozs. 

4^ ozs. I 3f ozs. 

54 ozs. I 5 ozs. 

1 to 2 drachms. 



6 drachms. 
f oz. to 1 oz. 



7 to 13 drachms. 
120 to 200 grains. 




Mbabubbmzmtb, 

CONTEBTB, ETCl 



15 to 18 inches 
long. 



Abont the size of 
the closed fist (5 
in. x 34 in. x 2 J 
in.). Circum- 
ference 9.2 in. at 
widest part, 

4 in. circumf erta. 
4*in. " 
3i in. 
31 in. 



Length, 10 to 12 
inches. Diame- 
ter at widest part 
when moderatelj 
full, 4 to 5 in. 

12in.x4in.x2in. 



Length, 14 to 16 
inches. 



3 in. x2 in. xl in. 

Size snbjectto 
great variation. 
Probably rather 
greater in fe- 
males t h an 
males. 



1 The weights aro to be regarded as averages only. 

* The weight of the heart bears a direct proportion to the weight of the body gen- 
erally, and especially to the development of the muscular svstem. Thns a perfectlj 
Dormtd heart may weigh conaiderably more or oonsiderably lesa than the weight stated. 
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CHAPTER VI. 

SBX.— MONSTROSITIES.— HERMAPHBODISM. 

8ex. — The Male and Female Pelvia. — Monstrosities. — The Shape of Mankind. — Acar- 
diac, Acephalous, Anencephalic, and other Monsters.— Redundanc/ of Genital 
Organs. — Eutlianasia. — Hermaphrodism. — Homologous Organa in the Male and 
Female. — Varietiea of Hermaphrodites. — Spurious and Real Hermaphrodism. — 
Androgjnae— Androgjni. — Sexless Beings. — Concealed Sex. — Conclusions. — Ex- 
amination of Cases of Doubtf ul Sex. 

Illustrative Cases, p. 294. 

SEX. 

In cases where isolated bones or complete skeletons are submitted to 
the medical jurist to determine whether they belong to a male or fe- 
male, it is iinportant to remcmber that nntil puberty little difference is 
to be noted in the general characteristics of the sexes, althoogh, age 
for age, male children have an undoubted advantage, both in height 
and weight, over female. 

Omitting for the moment the examination of the pelvis, the fol- 
lowing general distinctive characteristics of the skeletons, and indi- 
vidual bones of adult males and females, may be noted : — 

In the male the shoulders are broader than the hips. The mnacles 
being more developed, the bones usualljr present rougher and more 
prominent markings than those of the female. In hard-working 
women the "bones, however, are often strongly marked. The male 
skeleton, as a rule, exceeds the female both in height and weight 
(See Tables, pp. 145, 146, etc.) 

In the female the hips are broader, the thighs shorter and bigger, 
and the tuberosities of the ischia and the acetabula wider apart. It is 
said that " the female skull issmaller, more ovoid, more bulging at the 
sides, and larger behind the foramen inagnum than the male. The 
face is more oval, the f rontal sinuses less strongly marked, the nostrils 
more delicate, the jaws and teeth smaller, and the chin less prominent 
The chest of the female is deeper than that of the male [?], the ster- 
num shorter and more coxwex\ the ensiform cartilage thioner and o»- 
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sified later in life ; tho ribs smaller, and the cartilages longer. The 
vertebral column is longer and the bodies of the vertebrse are deeper 
in the female than in the male." [Dr. Guy.] As regards the clavi- 
cles and scapulse, and tlie bones of both upper and lower extremities, 
and particularl j the hands, those of the female are generali*/ smaller 
and lighter than those of the male. 

It is scarcely possible, however, considering the close resemblance 
between the bones of men and those of hard-working women, to form 
a definite opinion as to the sex of the person of which they are a part 
f rom any one or two bones, nnless we can examine the pelvis. 

We must therefore now consider, as the most important question 
connected with the determination of 6ex, — 

The differential characters of the male and female pelvis. 

The male pelvis presents a narrow but deep excavation with small 
apertures. Its bones are thick, its muscular impressions \vell marked, 
its angles abrupt and prominent, vvhilst its general appearance is 
that of a strong framework, adapted to afford leverage to powerfnl 
muscles. 

The female pelvis is not so deep as that of the male, but exceeds it 
considerablv in its transverse and antero-posterior dimensions. Its 
cavity is more capacious, its apertures larger, its walls less massive and 
rough, whilst its general contour is less angular and abrupt. The alae 
of the ossa innominata spread farther outward ; the anterior superior 
spinous processes, and the tuberosities of the ischia and the acetabula 
(whence the prominence of the hip of the female) being removed to a 
greater distance from the median line. The sacrum is wider and less 
curved, and consequently the sacro- vertebral angle is less prominent than 
in the male. The obturator (or thyroid) f oramen is somowhat triangu- 
lar in form, and of a smaller size than in the male ; — the ischiatic spines 
project less into the pelvic excavation ; — the coccyx is more movable, 1 
and the symphysis pubis less deep. The upper aperture is more nearly 
circular and its margin smoother and more rounded. The pubic arch 
i6 wider and more curved, and its rami are everted so as to present 
shelving surfaces (rather than angular edges) to any object descend- 
ing through the perineal strait. By these several peculiarities of 
form and structure, the female pelvis is adapted to permit the expan- 

1 During the last months of gestation the joints of the female pelvis acquire an in- 

oreased mobility This change is at first temporary, but after frequent child-bearing 

beoomes permanent. The ooooyx is sometimes anchvlosed to the sacrum by bonv 

union, and maj beoome fraotured during ohildbirth. 
Vol. I,— 18 
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sion of the uterus during pregnaney, and the passage of the child in 
parturition. 

The general measurements of the male and f emale pelvis maj be 
stated as f ollows : — 



Between the antero-snperior spinous processes of the ilia 
Between the middle points of the cristse of the ilia 

^ e !5T 8 7, er8e I diameter of the abdominal strait 

« aSofposterio^ of the true pelvis. 

^ e obHnne 186 I diameter of the cavitv of the true 

" antero-posterior J i^"»- 
The transverse j diameter of the perineal strait of 

" antero-posterior J the trne pelvis. 
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If mutilated portions of a body not skeletonized be presented for 
report, cevtain further peculiarities must be recorded : — 

(a.) If the genital organs be found, there will be no difficulty in 
deterinining sex, nnless in cases where the sex is doubtf ul, with which 
cases we ehall af terward deal in detail. 

(J.) The hremis of the female are, as a rule, more developed than 
those of the male. There are manj instances, however, of male 
breasts being very large, whilst some women have scarcely any devel- 
opment of mammary glandular tissue. (Čase 136.) (See a 6eries of 
cases of developed breasts in males in a paper in the " Lancet" March 
14, 1874, on " Abnormalities in 25,000 Eecruits.") 

(c.) The hair ai\d position of the urnbilicvA. The pnbic hairs of 
the male extend higher toward the nmbilicus than those of tlie fe- 
male. The distance in males between the pubes and the navel is 
shorter than between the navel and the scrobiculus cordis, tlie revei*se 
being the čase in females. (Dr. Handyside.) The male has more 
hair on the body, but less and shorter hair on the head. 

(d.) Other distinctive peculiarities to be noted are (1.) Tliat in the 
male the pomum Adami is more developed than in the female, and 
the larynx larger. (2.) That the average male head is larger, and the 
brain heavier. (3.) That the blood of males is said to be richer in red 
corpnscles than that of females. 

One other point, re sex y is worthy of repetition here. It is we& 
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known that the uterus resists decomposition after death in a remarka- 
ble inanner. In fact, it may be found comparatively fresh when rec- 
ognition of aH the other organe has become impossible from decompo- 
sition (8ee p. 92). 



MONSTEOSITIES :-HEEMAPHEODISM. 

Exceptional cases occur where the snbject of inonstrosity and the 
determination of sex become questions of the gravest difficulty to the 
medical jurist, and of the most supreme importance to relatives and 
friends. 

If a child be born without " the shape of mankind," he cannot in- 
herit. The law, however, does not define the phrase " shape of man- 
kind," but it is certain that it implies far more than mere bodily de- 
formity. The question therefore becomes one of great importance, 
m, what degree of monstrosity or unshapeliness must exist to pre- 
vent legal rights ? In a čase of this nature, the dnty of the medical 
jorist would in our judgment be best performed by describing with 
the greatest detailed accuracy in what respect the individnal in ques- 
tion differs from the normal, leaving the Court to say whether it be 
" withont the shape of mankind or not." 

Supposing, however, that it be proved to the satisfaction of the 
Court that the individual in question is possessed of " the sliape of 
mankind/' and therefore capable of inheriting, the further qnestion 
arises, " Is it male or female, or both in one (hermaphroditic) ? " 

Thus when a title or entailed inheritance of land is in question, 
the sex as well as the capability to inherit, must be determined. Thus, 
an estate may be settled on heirs (male or female) of a particular fam- 
ily limited by entailment. If only one child be born, and that her- 
maphroditic, it will then be necessary to decide " the sex that doth prc- 
vail," for " according to the sex that doth prevail, so will it succeed." 
Or, perhaps two children may be born, the first being hermaphro- 
ditic, and the second a well-formed male. On the death of the 
f ather, the qnestion arises, as to which shall succeed to the title ; be- 
cause if the first-born (i. e., the hermaphrodite) have male peculiarities 
prevailing over the female, he succeeds to the title, but if the female 
peculiarities prevail over the male, then the next born, being a male, 
succeeds. 

Again, the sex of a child may be important with respect to its 
future business or profession. For instance, a girl cannot be admitted 
to holy orders. 
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Again, the live birth, even for a few seconds, of a living child of a 
certain sex, may be important in cases of " Tenancy by courtesj" 
Hence the accoucheur should always note the sex of the child he has 
assisted to bring into the world. 

Again, in questions of divorce (the plea being a sound one) it may 
be urged by a husband that his supposed wife, or by a wife that her 
supposed husband, is so constituted as to be anatomically incapable of 
acting in his or her proper sexual relationship. Marriage is a con- 
tract, and a contract is void unless both parties to the contract are 
capable and willing to fulfil its provisions. Thus as early as 1654 a 
divorce was granted because the wife was a repnted hermaphrodite. 
("Min. Med. Joum.," Vol. XII., p. 767.) 

And again, where qnestions of legitimacy and paternitv concern 
hermaphroditic individuals, a third question presents itself to the med- 
ical jurist, m, whether a being of this natnre, admitting that " a cer- 
tain sex doth prevail," be it male or female, is capable of procreatiog 
its kind ? 

A stili f urther difficulty may occur. The law is that an hermaph- 
rodite succeeds "according to the kind of sex which doth prevail." 
But supposing neither sex prevails ? And of snch sexless beings we 
ha ve recorded instances. 

It will be seen, therefore, that the subject of monstrosity and her- 
maphrodism practically resolves itself into the three following qnes- 
tions : — 

1. Has this monster the shape of mankind or not ? 

2. Is it male or female, or a mixture of the sexes? 

3. If male or female, is it capable of procreating its kind f 



I. Has this Monster the Shape of Mankind or not? 

Deformities 1 may be considered under three heads : — 
(A.) Acqy,ired deformities and diseased growtJi8. 



1 Consult on these subjects Geoffrey St. Hilaire, " Histoire generale et particuličre 
des Anomalies de 1'Organisation chez THomrne et les Animaus." Forster, '* Die Mia- 
bildungen des Menschen." Sir James Simpson's Artiole on HermaphrodiBm in Todd^ 
" Cvclopaedia of Anat and Phys." Vrolik in 4th vol. " Cyclop»dia of Anatomv," and 
also his u Vrucht van den Mensch en ven de Zoogdieren." Dr. Allen Thompson oa 
Double Monsters, u London and Edinbargh Monthly Journal," 1844. B. T. Lowne, 
4 ( Descriptive Catalogue of the Teratological Series in the Mnseum of the Roval GoD. 
Surgeons of England, 1872," and the " Edinburgh Medioal Journal," and other medkal 
periodioals for the last hali centur j (Jtoritish «ad Foreign). 
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This class need not detain us, since deformities of this natnre are 
not likelj to become matters of legal inquiry, except in questions of 
divorce where they interfere with sexual connection. 

(B.) Congenital def ormities arisingfrom a deficienct/ of structure y 
vrith arrested or defectvve devehpment of penis. 
Of these we may consider the following : — 
(a.) Acardiac monsters (without a heart). (Cases 1 and 2.) 
An acardiac foetus is always one of a twin birth, the other child — 
so far, at least, as the heart is concerned — being perfectly developed. 
At birth the acardiac fcetus it is true may show signs of maturity, but 
it is also certain that the circulation during intra-uterine lif e must liave 
been maintained by the heart of the normal foetus. ( u British Med. 
Jour." Aug. 23, 1879, p. 303. " Edm. Med. Jaur.," XXIII., p. 46 
[Professor Simpson]. See Dr. Ogle's paper on the Circulation in the 
Acardiac Fcetus, " British Med. Jour.," Oct. 28, 1871, p. 490. " Brit- 
ish Med. Jour." July 20, 1871, p. 525 [Dr. Johnson]. See also a re- 
ference to the alleged Viability of an Acardiac Fcetus in the " British 
Med. Jour.? June 3, 1871, p. 598.) It follows, therefore, that the 
acardiac foetus, cannot have an independent existence. Such monsters 
are, consequently, not likely to become subjeets of legal inquiry, either 
civil or criminal. 

(fi.) Acephcdou8 monsters (without a head). (Cases 3 to 7.) 
In none of the recorded cases of headless monsters was any sign of 
life exhibited. Hence, in such cases litigation is scarcely likely to 
oecur. 

In Cases 8 and 9 two illustrations are recorded of raicrocephalic 
children. Both were born alive, but seem to have been idiotic and 
ape-like in their characters. It would be impossible, however, to deny 
such beings human shape. 

(7.) AnencephaZic monsters (without a brain.) (Cases 10 to 24.) 
In these cases, the forehead, eranial vault, and brain are entirely 
wanting. Sometimes the child seems well developed (Cases 10, 11, 
20, etc.), but more often other deformities exist. For example, the 
entire spinal cord may be wanting (Čase 17), whilst at other time3 
the medulla oblongata and cerebellum may exist without a trace of 
cerebrum (Čase 11). Some anencephalic children seem at birth to 
be well matured (Cases 10, 13, 18). The important fact, however, 
is that such children may be born alive. Thus, in Čase 16 the child 
was recorded as living when two months 9 old, and in Cases 10, 22, 
and 24, perioda of more or less aetive life of 14 hour and under are 
mentioned. 

(d.) Cases 25 to 38 represent deformities the result of struetural de- 
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ficiency of various kinds, such as the absence of arnifi, noše, one or 
both eye8, ears, etc. 

(C.) Cofigenital deformities arising from a redundanci/ ofjmis, 
orfrom the union oftivoo or more embryo8. 

Children bora with supernumeraij toes, fingers, and nipples (aH 
of wliich cbaracteristics may prove of the utniost importance in estab- 
lishing identity) need scarcely detain us in considering the medico* 
legal aspects of monstrosity. Under this heading, however, we have 
to consider cases of 

DOUBLE MON8TEB8. 

Of double monsters we have two distinct classes : — 

(1.) Where the children are more or less distinct above and beloio. 

The parts united in these cases vaiy, but the f ollowing are thoee 
in which union most f requently occnr : — 

(a.) Union by a band of greater or less width extending from the 
thorax and abdomen of one child to the thorax and abdomen of the 
other. (Cases 50 to 58.) 

(0.) Union in the back and pelvis. (Cases 59 to 64.) 

(y.) Union of the heads and scalps. (Čase 65.) 

In aH these cases the invariable teratological law holds good, that 
the parts of one child are conjoined to the same parts of the other 
child — bone to bone, mnscle to muscle, organ to organ. Exceptions, 
however, occur in the čase of dwarf ed parasitical twins. (See " Br& 
ish Med. Jour.," 1869, L, p. 231.) 

(2.) Where the union ofthe twms is deep a/nd intimate y and mor* 
or less cornplete. 

Of this class there are three subdivisions : 

(a.) Where the children are single above and double below. (Časa 
66 to 74.) 

({?.) Where the children are double above and single below. (Caset 
75 to 83.) 

(y.) Where the bodies of the two children are so connected that 
they form a single body, with a head at each end. (Čase 84.) 



Having now briefly ref erred to the various classes and sub-cl&88& 
of eo-called monsters, we are in a position to discuss the medico-legil 
aspects of mon8trosity. 

(1.) What is iirvplied by the jphrase, " not possessmg the shape cf 
manMnd f " 
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A consideration of the recorded cases and of the specimens in our 
musemns jostifies the assertion that none of the so-called human inon- 
sters that home lived to advlt age can be denied human shape. This, 
however, can scarcely be 80 positively stated in the čase of certain 
human births where there has been distinct evidence of life for a brief 
period only. (Čase 37.) Stili, it would in our judgment constitute an 
almost unrecorded čase where the jurist would be justified in saying 
without reserve that a child bom alive had not the shape of inankind, 
implying as the phrase does far more than mere deformity. Hideous 
as theappearance presen ted by anencephalic monsters is {Cases 10, etc.), 
curious as are the so-called human syrens or dolphins (that is, children 
where the lower legs are completely united — Cases 35 and 36), and in- 
human-looking as certain microcephalic (ape-like) and pig-faced chil- 
dren may appear (Cases 8, 9, 38), the medical jurist should, even in 
such cases, hesitate before he asserts positively that they lack human 
shape. We repeat that in such births, involving questions of law, it 
is better for the medical witness to describe to the Court the exact 
deformity, and leave the responsibility of deciding whether it be a 
monster in the true legal sense to others. 

(2.) The law knows no such principle as that involved in the term 
" MUhanasia" The words of Mr. Justice Hawkins (R. v. Paine, 
tried for the murder of Miss Maclean, C. C. C, 1880) are on this point 
explicit: "It is equally criminal to accelerate by one hour the deatli 
of a person as to cause it." No degree of monstrosity or unshapeli- 
ness sanctions the destruction of life born of Voman, either by medi- 
cal attendant or friend. This question of raonstrosity, therefore, does 
not arise in criminal cases (as in trials for infanticide, abortion, etc.), 
but in civil actions only. It is true that in a French čase for child- 
murder, tlie prisoner was acquitted because the foetus was acepha- 
lous (?) (" Brit. and For. Med. liev.," Vol. XXIV., p. 563), but no 
such čase is recorded in the practice of our English courts. 

And again we doubt in cases where a certain blending of the sexes 
occurs, whether operative interference on the part of the snrgeon could 
be justified. Thus, to remove two imperfectly formed testes in a girl- 
like boy, in order to develop more completely, as the child grew up, 
the girl-like character (however successful the operation), would not 
be easy to defend. (Čase 105.) (See " American Jour. Med. Sciences" 
Oct., 1852.) 

(3.) A further medico-legal question may arise in certain cases. 
where the birth has been unusual, of which Čase 15 is an illustration. 
A child wa8 exhumed, and from the appearance of the head was 
believed to have come to its death unfairly. It was provedL> k<3ws*<st v 
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to be anencephalic, a condition that might easily give rise to a snspi- 
cion of violent treatment. In such čase, however, it most not be 
hastilj assumed that tke anencephalic monster has not come to its 
death unf airlj (seeing that such children are not unfrequently boni 
alive), considering the horror that such a birth is likelj to arouse in 
the ininds of the parents and friends. The secret burial of such a 
child would, moreover, rather promote than allay the suspicion of f oni 
play. On the other hand, some allowance must be made in ali such 
cases f or the natural desire of privacy, sufficient to account f or the 
secret intennent of such progeny without any criminal violence having 
been committed. 

(4.) And here a further question arises, viz., how far is the divi- 
sion of united twins a justifiable operation t It is certain that there 
is in most of the&e cases independent action. (Cases 52, 53, 60, 61, 
67, 77.) Two cases of successful surgical interference are recorded 
— the one operated on by Dr. Boehm (" BrtiUk Med. Joum." 
March 13, 1869, p. 229), and the other by Koenig (" BrUish Med. 
Joum.f Feb. 13, 1869, p. 141). Stili it is open to grave question, in 
the event of such an operation ending fatally, how far the 6urgeon 
might not be placed in a difficult position. If, however, one of the 
children die, operative interference may then be called f or, although 
prudence would snggest that the surgeon should not undertake the 
task of separation on his individual responsibility. 

2. Is the TVIonster Male or Female, or Both In One 

(Hermaphrodltlc)? 

And here it is to be noted that the differentiation of the sexual 
organs does not begin until a certain period after conception. Early 
in the existence of the foetus, the cloaca divides, the posterior division 
becoming the outlet of the alimentary canal, and the anterior the. 
genital fissure. In the female the anterior fissure remains fissured, 
and constitutes the labia externa or majora. In the male coalescence 
takes plače, whereby the scrotum is formed for the reception of the 
testicies. From the front of the fissure a bud-like f urrowed projec- 
tion forms, developing into a penis in the male, and into a clitoris in 
the female. About the fourteenth wcek the margins of the furrow 
of this projection unite in the male to form the urethra, while in the 
female the lower surface merely remains grooved, the non-coalescent 
margins constituting the labia minora. In that abnormal condition 
occurring exceptionally in the male known as hypospadia8, the margins 
of this fissure remain non-coalescent. Kence the urethra in such 
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cases is deficient, and a condition simulating feminine development 
resolts. Further, in hypospadias the cloaca as a rule reniains ununited 
and the penis small and undeveloped, rendering it clitoris-like in 
character, the bolb being represented by two f olds like labia minora. 
With ali this, the internal organs are male (transverse hermaphrodism). 
Sometiines, moreover, a cul-de-sac (simulating the vestibule of the 
f emale) exists between these representatives of the labia minora, ap- 
parentlj made to meet a vagina which is absent. 

In the female occasionally, nevertheless very rarely, certain canals 
passing from an ovary to an enlarged clitoris, have been f ound, repre- 
senting the vaša deferentia of the male. These canals aro persistent 
"VVolffian ducts, which, although present in the embryos of both sexes, 
physiologically belong to tlie male, for in the male 6ex only are they, 
as a rule, developed. In the female these ducts usually disappear 
altogether. (See Watson's paper, in the " Journal of Anatomi/ and 
Physiol.," Vol. XIV., October, 1879, p. 50.) 

In the male, on the other hand, the " sinus pocularis " is the homo- 
logue of the uterus. Thus, in exceptional cases, an organ resembling 
a uterus, or sometimes both uterus and vagina, is found in the malo 
occupying the plače of the sinus pocularis. (" Cijclop. of Anatomij " 
Art. Hermaphrodi8m. Scanzoni, " Beitrage zur Gehurtekunde" iv., 
p. 25.) These formations are developed Miillerian ducts, embryonic 
structures, destined to become the vagina, uterus, and Fallopian tubes 
of the female, but in the male under ordinary circumstances to disap- 
pear, save as mere remnants of embryoniclife without special f unction. 
(Čase 47.) 

Thus male and female, as it were, start together with Wolffian and 
Miillerian ducts and with divided cloaca, the sex depending on the 
turn that takes plače in the af ter-development There are, it is evi- 
dent, theref ore, in both male and female certain analogous and hoinol- 
ogous parts. To complete what we have 6aid as introductory to tlie 
subject of hermaphrodism, a tabular 6tatement, in which such homol- 
ogous parts are arranged as far as possible opposite ono another may 
be advisable : — 



L External, or so called non-essential organs : — 

male. 
Mammce. 
Penis. 

Spongy portion ofurethra. 
Scrotum. 



FEMALE 

Mammos. 

ClUoria. 

Ureihra. 

Labia majora and minora. 
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II. Middle, and more essential 

MALTI 

Cowper's glands. 

Membranous and spongy por- 

tion of urethra. 
Sinus pocularis. 

Vaša deferentia, ejaculatorj 
ducts, and vesiculse semin- 
ales from Wolffian bodiea 

Epididymis, 

Hjdatid of Morgagni 
Gubernaculum testis. 



organe: — 

FEMALE. 

Duvernaj's or Bartholinfs 
glands. 



Vagina, with body and cerviz 
of uterus. 



Par-ovarium or organ of 

Bosenmuller. 
Fallopian tubes and upper 

portion of uterus from 

Muller's ducta 
Round ligament of uterua 



III. Internal, or essential organs : — 

MATiK. 

Testes. 



FEMALE. 



Ovaria. 



[For paper on the homologj of male and female organs, see 
" Lond. Med. Rec." Nov. 17, 1879, p. 429. See also a review of Ord 
and R&ny's paper on " The Homologj of the Sexual Organs," " Jour- 
nal of Anatmmj and Phy8iology" Vol. XIV., p. 50, Oct., 1879), aad 
the "Z. M. J?.," Dec. 15, 1879, p. 478.] 

Having seen tkat the parts in the male may by an arrest of de- 
velopment simnlate those of the female (Čase 90), and that those of 
the female may, by excessive development simnlate those of the 
male (Čase 120), it follows as an important question, What is to be 
regarded as the distinctive sexual characteristic ? To this there can be 
but one answer, and that is the genital gUmd. This is the reliable — 
and, we may add, the ordy reliable — test of sex. If the genital glands 
be testicles we must regard the individual as a male ; and if, on the 
contrary, the genital glands be ovaries we mnst regard the individual 
as a female, independently in either čase of anatomical conditions or 
characteristics. Nor are two testicles or two ovaries necessary. Given 
one testicle, no matter how imperfect or blended the genitals, or given 
one ovary, even if there be an absence of uterus or other sexual organs, 
the nature of the single gland mnst be accepted histologically as the 
test of sex. But to determine during life the coexistence of distinc- 
tive genital glands, or even to differeutiate the genital glands, is, to eay 
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the least, always difficult. The testicles may not have descended, 
whilst the ovaries even under normal conditions (at any rate, so far as 
aceurate observation is concerned) are out of reach. Hence although 
the nature of the genital gland is the true groundwork for a definite 
opinion, and as such not to be forgotten, it is manifest that it would 
be impossible during life to limit our observations to, or even to form 
our opinions in ali instances upon, this alone. The čase is different in 
the post-mortem room. 

The true definition of an Hermaphrodite 1 is the coexistence in a 
single individual of comjpletely developed ovaries and testicles, or of one 
at least of each gland. It is scarcelv open to question that, in the strict 
sense, a true human hermaphrodite has never existed, more especially 
if we regard as essential that tlie individual shall be able to perforin 
the functions of either sex indifferently and effect self-impregnation. 

But in the less strict sense, in which we commonlv use the word 
hermaphrodism, viz., to imply the coexistence in a single individual 
of certain of the genital organs, or the blending of the sexual charac- 
teristics and instincts of both male and f emale, we have abundant illus- 
trations. Thus we may have beings where the male organs and male 
instincts preponderate, although certain peculiarities or anatomical 
conditions peculiar to the femalo present themselves. On the con- 
trary, we may have beings where the female genitals are predominant, 
although certain of the male organs with the proclivities of the sex are 
also tobe found. And of these two classes the degrees of admixture 
are endless. (See Ittustratvve Cases.) 

Such " a meeting of the sexes " occurs in plant and animal life gen- 
erally. In the vegetable world it is the rule for male and female 
organs (stamens and pistils) to be united in the same flower, whilst in 
the lower forms of animal life this unionof the sexes is not infrequent. 
Thus every mature joint of a tape-worn possesses both male and 
female organs of generation, internal as well asexternal. The same is 
true of slugs, snails, and man v other molluscs, and of animal s included 
in Cuvier's Radiata and Articulata. And even when we come to verte- 
brate animals we get occasional mixtures of the sexual characters, 
although less f requently as we ascend the scale of life. Thus when a 
cow has twins, apparently of opposite sexes, the bull-calf is generally 
perfect, but the cow-calf never propagates ite ki ud, appears to have no 
eexnal instincts, grows larger than either buli or cow, and fattens 
better. To such the name of Freemartins is given. Some of these 

1 From Hermaphroditas, a person said to have been endowed with male and female 
powers. 
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have testes in lieu of ovaria, but occasionally both testes and ovaria 
appear to be present. The rest of tke organs of tliese aniinals present 
a mixture of the characters of both sexes. [" John Hunter's WorJcs" 
Vol. IV., pp. 41, 42.] In Vol. XLIL of the " Medico- Chirurpical 
Transaetions" Mr. W. S. Savory describes and figures an hermaphro- 
dite sheep, which was regarded during life as a ewe. The external 
orifice led into a vagina three inches long, beyond which was a two- 
horned uterus, two-thirds the usual size. In plače of the ovaries were 
two testes, each surmounted by a small epididymis. 1 

Regarding hennaphrodism, therefore, in the lesa strict sense we 
have indicated, we inay consider the subject, for purposes of con- 
venience, under the following divisions: — 

Cla88 A. — Spubious Hermaphbodism. 

{In this clas8 no anatomical admixture of the sexes occurs.) 

Subdivisions. — (1.) Manly women (Androgynffi). 

(2.) Woinanly men (Androgyni, Gynandri). 

Cla88 B. — True Hermaphrodism. 

{In this clas8 the coexistence of certam of the genital organs and the 

cha/racter8 ofboth sexes more or less jprevail.) 

Subdivisions. — (1.) Cases where the male organs are more or less 

developed on one side of the mesial line, and the 
f emale organs on the other. (Lateral hermaphr 
rodism.) 

(2.) Cases where the external organs indicate the 
one sex and the internal organs the opposite. 
(Transverse hennaphrodism.) 

(3.) Cases where two ovaries and two testicles, or other 
combinations of the generative organs of the 
male and female coexist in the same individual. 
( Vertical or dovble hermaphrodism.) 

1 These strange beings are well desoribed by Ausonius in these words— 

"Nominis ut misti, sio corporis hermaphroditas, 
Concretus sexu, sed non perfeotus utroque, 
Ambiguae veneris, neutro potiundus amori." 

And by O vid : — 

" Neo duo Bunt, sed forma duplez, neo femina dici, 
Nec puer ut possit, neutrumque et utrumque videtur." 
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Class A. — Sfurious Hermapiirodism. 

Cases of spurious hermaphrodism present no real difficulties to the 
medical jurist. 

(1.) Manly Women (Androgvnse). 

In some cases the growth of the hair and the development of 
beard, whiskers, and inustache may snggest a question as to sex. Such 
a freak of nature, however, is consistent with perfect womanliness, as 
in the čase of Julia Pastrana. (See Čase 119.) In the insane, and in 
old women, more especially in those whero a certain degree of uterine 
absorption has taken plače, and who have been unaccustomed to sexnal 
interconrse since the change of life, snch hirsute appendages are far 
f rom inf requent. (" I/mcet" Jan. 25, 1873, p. 130.) Per se 9 there- 
f ore, excessive hair development has no real importance in determining 
sex. 

Stili it is unquestionable that in many cases where a certain manli- 
ness of the f eminine character and instincts exist, combined with genital 
irregniarities, snch a development of hair constitutes one of the data 
upon which to base onr decision as to sex. Thus, in Čase 120, the 
growth of hair coexisted with certain other peculiarities that rendered 
the sex undefined. 

We have now to consider some of the anatomical conditions which 
in the f emale may snggest a donbt as to sex : — 

(a.) In most cases where f emales have been mistaken for males, t/ie 
eidarged clitoris is the prominent feature. {Cases 49, 109, 110, 115 
to 118, 120, 124, 130, 133.) This condition, uncoinplicated with other 
malformations, such as adhesion of the labia and prolongation of the 
urethra, can scarcelv constitute a real difficultv. It would appear that 
in the tropics, an enlarged clitoris is of more common occurrence than 
it is in temperate climates. Frequently, but by no mcans necessarilv, 
such increased development is the result of libidinous practices. 

It is important to note the points of dissimilarity between an en- 
larged clitoris and a penis. The absence in the clitoris of the corpus 
spongiosum is the first distinguishing feature. Further, the clitoris is 
an imperforate organ, although exceptional cases are recorded where a 
f emale is said to have menstruated through an opening in it {Čase 
112.) Keither, however, can the imperforate condition of the organ, 
nor the uncovered state of the glans, nor the hoodlike preputium cli- 
toridis, be relied on as distinctive of the clitoris, because we meet with 
practically identical appearances in the penes of hvpospadians. In ad- 
dition to which the urethra in such cases also terminates anteriorlj to 
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the gland, in some instances grooving the under surf ace of the penis, a 
Btate of parts f ound by no uieans unf requently in the clitoris. (See 
Cases 109, 117.) It is evident, therefore, that in considering whether 
the organ in question be a penis or an enlarged clitoris, general consid- 
erations, rather than 6pecial anatomical conditions, must constitnte the 
data npon which our opinion should be based. 

(b.) Prolapsus procidentia of the uterus. (See Čase 121.) This 
condition conld scarcely deceive a medical man. 

(c.) Tke loss of one or hoth ovaries. This may produce a more or 
less manly appearance, a certain change of voice, etc. 

(d.) The absence or non-development of t/te uterus or of the ovarits, 
or of both. There are several cases on record in wliich no trace of 
either uterus or ovaries could be f ound, and wo have ourselves seen 
such cases. (Cases 104, 133.) 

(e.) Prolapse of the ovaries may simulate testes. This was originallj 
suggested by Velpeau. (See " Lancet" Vol IX., p. 169.) 

(2.) Womanly Men (Androgyni). 

Tliese cases are coramonly more obscure and difficult than the 
former. We shall consider in the first plače : — 

(a.) Cases of ddayed manhood. There is a class of cases where 
the disposition of parts proves beyond a doubt the male character of 
the individual, while tliere is nothing anatomically to indicate a mix- 
tnre of the sexes. Nevertheless, the genital organs may remain of 
very small size, the boyieh voice continuing, and neither f ace nor gen- 
itals exhibiting any appearance of hair growth with advancing age. 
A smooth plumpness and softness of skin and muscular development, 
a womanly nervousness, and the absence of sexual instincts or desires, 
may raise doubts, more especially if married, whether the individual 
be normal. This condition inay last through life, whilst at other times 
a sudden manly development takes plače. (Čase 85.) 

It is to be remarked that in some of these cases the power of coitas, 
and even of prolific coitus, has been proved to exist. 

(5.) Again, mere adhesion ofthe penis mat/ deceive parents. Mr. 
Brand, in 1779, operated on such a čase in a boy of seven, who, until 
then, had been regarded as a girl. (Brewster's " Edin. En^ctopcedia," 
Art. Hermaphrodites.) It has been said that a similar liberation has 
occurred to the male organ of a supposed girl from the effect of jnmp- 
ing ! Such cases are related by Li vy, Shenkius, Montaigne (" Essais" 
I., 20), and Ambrose Pare (čase of Marie Germain). 

(c.) The entire absence of a penis, or thepresence of a rudimentary 
penis only, may prove causes of doubt. (Cases 27, 34.) 

(d.) A very f eminine appearance may result from non-descenč of 
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the testes (or even of a testis), more especially if atrophy of the organ 
has taken plače (Čase 97). Early castration may produce sirailar re- 
sults. Of course a careful examination would at once dispel in sucli 
cases any idea of hermaphrodisin, because, although there mav be no 
testicles, and possibly an ill-developed penis, sufficient indications of 
sex would be certain to be discovered. (Cases 88, 90, 93, 100, 108, 
124.) 

At the same tirne it is to be observed that where the Turkish 
method of making ennuchs be adopted (viz., by making a elean sweep 
of the genital organs), a hasty inspcction of the parts niight lead to a 
wrong conclusion as to the sex of the individnal. 

Class B. — True IIermatjtrodism. 

By trne hermaphrodism is implied the coexistence of certain of the 
genital organs, and a blending of the anatomical peculiarities of the 
two sexes, in a single individual. 

Here the difficulties of classification specially present themselves, 
the subdivisions merely indicating for the most part the existence of 
an extreme degree of genital deformity of ono kind ovcr other genital 
deformities. The lincs of demarcation are, however, far from beiug 
well marked. 

The class of so-called true hcrmaphrodites may be considered 
under three subdivisions : — 

(1.) Cases where male organs (especiaJly a testicle) are more or less 
deodoped on one side, anrtfemale organs (and especiallt/ an ovarg) on 
ihe opposite side. (Lateral Hermaphrodism.) 

Čase 130 (where the general configuration was masculine), Cases 
125, 128, and 129 (where the general configuration was feminine), 
and Čase 126 (where the general configuration was of a mixed char- 
acter), supply illustrations of lateral hermaphrodism. 

Thus a testicle with its vessels and other male organs mav be found 
on the left side, and an ovary with its vessels and other female organs 
on the right side (Cases 125, 126, and 129) or vice versd (Čase 12S). 
In 6ome cases of lateral hermaphrodism, spermatozoa have been found 
in the seminal fluid, whilst in others a periodic menstrual discharge 
has been recorded (Čase 125), 6uch conditions at once indicating the 
prevailing sex. In Čase 109, however, not only were spermatozoa dis- 
covered in the secretion of the testicle. bnt regular menstmation from 
the age of ten was said to have occurred. The čase is complicated, 
moreover, by the existence of donble sexual instincts. 
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(2.) Cases where tlie external organs indicate t/te one se^ 9 cnd the 
vnternal the opposite. (Transverse hermaphrodism.) 

Thus we have recorded instances where the external organs of gen- 
eration resembled tlie male, and the intemal the female. {Cases 111, 
115 to 118, 120, 123, 124, 127, 137.) The enlarged clitoris in most of 
these cases seems to have been the principal cause of the mascnline 
appearance, f or internal organs lef t no doubt of the individnals being 
females. It is worth remarking that in a čase on record two children 
born consecutively of one mother possessed this peculiaritv. (Čase 116.) 

Again, the external organs niay resemble the female, and the in- 
ternal the male. Manj iii6tances of this kind where doubt has arisen 
as to sex have been cases of hvpospadias, the anatomical characteristics 
of which have alreadv been described in detail. (Page 281.) (Cases 
85 to 103, 107, 114.) The prominent feature of a hjpospadiac is (as 
we have said) a cleft scrotum, a small imperforate penis, the opening 
of the urethra being underneath. Various other conditions, however, 
are recorded. Thus somctimes each half of the scrotum contains a 
testicle. (Cases 86, and 101 to 103.) At other times, and most com- 
monly, a testicle is found on one side only (Cases 85, 87, 88, 91, 93, 
and 94), whilst occasionallv no solid body can be detected on eitlier 
side of the cleft scrotum, the testicles being retained in the groin or 
abdomen. (Čase 92.) 

These cases constitute a source of great trouble to friends. In 
many instances the children are named, baptized, and brought np as 
girls, years passing by bef ore the mistake is diseovered. In inany cases 
(Cases 85, 87, 99, 100, and 103) it would seem that the fact becomes 
apparent when the child is about 15 or 16, not unfrequently from tihe 
descent of one of the testicles causing a lump in the groin (Cases 87 
and 101). But there are cases where the error remains uncorrected 
for a longer period. Thus in Cases 89 and 90 the individuals were 26 
and 33 respectively before the trne sex was diseovered. And more 
remarkable stili is Čase 102, where a person at 60, who had ali his life 
passed and even been married as a female, possessed well-formed tes- 
ticles, a true vas deferens and vesicnlae seminales. 

That in many of these cases there is a certain blending of the 
sexes is certain, although, at the same tirne, much allowance in this 
respect must be made for education and associations. In Čase 91, for 
instance, it is stated that the hvpospadiac had menstruated, had well- 
developed breasts, and was of feminine appearance. (See Čase 103.) 

It would seem that cases of hvpospadians are amenable to surgical 
treatment. (Cases 95, 96, and 98.) (See " British MedicaZ Journal? 
Oct 4, 1879, p. 554.) 
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Cases of epispadias (i.e. y where the glans is split on tlie top, the 
bladder also as a rnle being divided), need not detain us. It may be 
well to note that Professor Billroth states that he has seen two cases 
of double clitori8 in female epispadians, both combined with prolapsi™ 
vesicaB. ("Medieal Times cmd Gazette? March 12, 1870, p. 278.) 
(Cases 134 and 135.) 

3. Cases of camplex hermap/irodis?n (Vertieal or Double Hermaph- 
rodism). 

This division comprises the many cases not included under lateral 
and transverse hermaphrodisin. In certain rare instances (1) ovaries 
are associated with both male and female passages. In other also very 
rare cases (2) testicles are similarly associated (Čase 111), whilst in a 
third subdivision (3) both ovaries and testicles coexist in the same 
individual. (Cases 112, 113, and 126 to 130.) 

In Cases 109 and 113 periodic menstruation and a seminal secre- 
tion containing spermatozoa are recorded as occurring in each čase. 

It is neither easy, nor as a rule necessary, for the purpose of the 
medical jurist, to classify the cases of doubtful sex. It may be taken 
as a general fact that external malformation invariablv indicates some 
internal defect or irregularity. 

8exless Beviiys. — Individuals are occasionally found presenting pre- 
cisely opposite characters to that of hermaphrodites — naincly, beings 
that have the essential features of neither males nor females: — in 
other word8, where neither sex doth prevail. Of such individuals 
Cases 131 and 132 present illustrations. 

In Čase 40 the sex of a living cliild was doubtfnl, both penis and 
vagina being absent. In Cases 39 and 41, where there was an entire 
absence of the lower part of the abdomen, it was impossible to form 
any opinion of the sex of children born apparently at full term. In 
Cases 35, 42, and 46, the genital organs were said to be wanting in 
children live-boni. Cases 43, 44 (where again the genital organs were 
absent), and 45, are also illustrations of almost sexless individuals. 

Again, cases are recorded where, altlumgh there may be no admix- 
ture of the generative systems, a considerable difRculty arises from a 
want of completeness in the sexual organs. Tlms in Ca*e 48, the sex- 
ual desires were distinct, a vicarious menstruation occurred, vagina and 
ovaries were present, nevertheless the uterus was wanting. 

On one point we may in such cases be quite certain, viz., that a trne 

sexless being cannot eontract a marriage. A matrimonial separation 

has becn sought on this ground. (Čase 132.) 
Vol. I.— 10 
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Concealed Sex {Cases 105, 106, 122). — These cases on examination 
present, as a rule, no difBcultj. For some reason the individual has 
chosen to conceal his or her sex, and to pase off as belonging to the 
opposite sex to that to which he or she belongs. In manj cases this 
is to be accotmted for by addiction to gross forms of immoralitj. In 
my own experience of two cases this was clearly the object in view. It 
may, however, in some instances be mere eccentricity. 

3. If the Individual in question be Male 'or Female, or 
Both in One, is it oapable of procreatlng Its Klnd ? 

The qnestion of sterility and impotence will be more fully dis- 
cnssed hereafter. We need only remark here that althongh there can 
be no doubt that the great majority of so-called hennaphrodites are 
sterile, yet that spermatozoa have been f ound in the seminal secretions 
of certain of these individuals. 

Mr. Savory's sheep, to which reference lias already been made, is 
almost eclipsed by Sir Everard Hoine's buli (" Phil. Trans.? 1799). 
This animal had begotten five calves. It possessed ordinarj male 
organs, and had the general appearance of a male except in the flanks 
and hind-quarters. It possessed, however, in addition, an udder and 
teats affording milk, and a small vagina capable of admitting the male 
organ. 



Conclusions. 

1. Given the presence of testicles or of a testicle, wherever they or 
it may be placed, and of a single opening communicating with a blad- 
der and not with a nteras, more particularly if there be seminal emift- 
sions containing spermatozoa and an absence of periodic hemorrhagee, 
the individual in qnestion is to be accounted as belonging to the male 
8ex, and that independently altogether of anatomical malformations, 
such as the presence of an imperforate penis, or even the entire ab- 
sence of a penis, or the existence of feminine configoration and 
instincts. 

2. Given the presence of ovaries or of an ovary, more particnlarlj 
if there be periodic hemorrhages, the individual in question is to be 
accounted as belonging to the female sex, and that independentlj 
altogether of anatomical malformations, such as the existence of a 
penis-like body, or of male configuration and instincts. 

Given the presence of glands that may be either ovaries or testi- 
cles, and the precise nature of which there is a difficulty in deciding: 
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r, given the absence of both ovaries and testicles, together with, in 
either čase, the absence both of seminal emissions and of pcriodic 
hemorrhages — then the presence of a uterus, and of a second opening 
below and distinct from the opening to the bladder, must be sought 
f or. If a uterus or a second opening of the nature described be f ound, 
the individual is to be accounted as belonging to the female sex, and 
that independently of anatomical malformations, or of male configura- 
tion and instincts. But if, on the coutrary, there be no uterus, and no 
second opening below and distinct from the opening to the bladder, 
then the male sex is strongly indicated. 

4. When the anatomical conditions are so evenly balanced that 
neither sex seems to prevail, the exi6tence of periodic hemorrhages are 
to be regarded as strongly indicative of the sex being female, whilst, 
on the other hand, the existence of emissions are strongly indicative of 
the 8ex being male. In the latter čase, however, if spermatozoa in 
such emissions can be detected, the proof tliat the individual is of the 
male sex is completc. 

5. The sexual inclinations, the habits and tastes, and the general 
oonformation of the body shonld in ali cases be considered. If they 
support the conclusions based on the principles laid down in the pre- 
ceding paragraphs they may be regarded as valuable confirmatory evi- 
dence. But if, on the contrary, they fail to confirm, or even appear 
at variance with, such conclusions, they may then be entirely disrc- 
garded. 

EXAMINATION OF CASES OF DOUBTFUh SEX. 

■ 

(a.) In the čase of vnfants, inform the parents and friends at the 
earliest possible moment after birth that certain abnormalities exist, 
rendering the sex of the child doubtful, but give no decided opinion 
as to the sex that doth prevail until, at least, the child arrive at 
puberty. It is well that the name in which the child is baptizcd 
shonld be one that would answer f or either sex. 

(J.) Watch the infant closely year by year, noticing particularlv 
(1) ite physical development, and (2) moral characteristics (viz., tastes, 
habits, and propensities). 

(c.) Remember that the recorded cases of a similar kind show that the 
probabilities are greatly in f avor of the child belonging to the male sex. 

(d.) In the čase of adults the medical jurist shonld believe noti i ing 
but what he can absolutely prove. Mere statements, whether from 
friends or from the individual, as to seminal emissions ormenstruation, 
are not to be trusted. 
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(e.) So-called "setninal emissiona" in the absence of a well-marked 
male organ, and particularly in the absence of spermatozoa, constitnte 
evidence of no praetical value as indicative of the individual in ques- 
tion being a male. 

( f.) So-called " menstoital dischnrges" unless sueh diseharges can 
be proved to be periodic, constitnte evidence of no praetical value as 
indicative of the individual in question being a female. 

(g.) But, independentlj altogether of anatomical pecnliarities, it is 
certain tliat the emission of a iiuid containing spermatozoa affords the 
strongest possible evidence of the individual in question being a male. 
and that in like manner periodic hemorrhages f rom any opening about 
the genitals afford the strongest possible evidence of the individual 
being a female. Such emissions and diseharges must, however, be 
most minutely and personally investigated by the jurist, and not re- 
ceived on the testimony of others. 

(h.) Caref nlly note the general conformation of the individual as 
follows : — 

(a.) The width of the shoulders and hips. 
(In the male the shoulders are usually wider than the hips, 
while in the female it is the opposite.) 
(0.) The development of the muscles. 
(y.) The distance betvveen the pubes and umbilicus, and 
between the umbilicus and serobiculus cordis. 
(In the male the distance between the pubes and umbilicus is 
shorter than between the umbilicus and serobiculus cordis, the 
reverse being the čase in females.) 

(8.) The extent to which the sexual hairs extend toward 
the umbilicus. 
(The sexnal hairs extend higher toward the umbilicus in the 
male than in the female.) 
(«.) The general development of the hair of the face. 
(f.) The development of the breasts. 
(Here note not so much the size or adipose growth of the 
breasts, as the development of the glands and nipples.) 
(i.) The precise position of the orifice through which the urine 
passes : — 

If a penis-like body exists, the questions to be considered are — (1.) 
Wliether it be perforate or imperforate ? (2.) Whether it has a free 
and distinet prepuce, or vrhether the hood-like cover of the organ is 
connected (as is usual in cases of enlarged clitoris) with what answers 
to the nympbae 'i (3.) Whether the corpus spongioRum is or is not 
dereloped ? 
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There yet remaius two f urther anatomical characteristics, to which 
it is needful in decidiug qucstions of sex to give the greatest possible 
attention : — 

(k.) The jpresence of a Vagina and (Tterutr. 

AH openings about the genital organe must be caref nlly sounded in 
order to determine their precise depth and direction. 

Mr. Corling points out tliat one of the chief diagnostic signs on 
which to rely in detennining sex in the livmg, is the presence of a sec- 
ond canal below the urethra and in front of the rectum, either opening 
8eparately in the perimeum, or branching off froni a common canal 
opening externally. Mr. Curling states that a second canal u is never 
met with in any malf ormation of the male organa," and if pre6ent " is 
sufficient to enable the practitioner to decide satisfactorily on the sex 
being feniinine." (^ Medical Times and Gazette" Vol. XXV., p. 
85.) 

(L) The presence of Ovaries or Testides. 

As we have already said, the genital glands are the only real test of 
eex. Hence, it is most iniportant to examine these organs with the ut- 
most čare to determine if possible their precise nature. Virchow has 
pointed out that the softer the body, the more likely it is to be a tes- 
ticle. 

In the ovary, tlie iirm basis of connective tissue preponderates 
greatly over tlie gland-like stimctnre of the Graafian f ollicle. In fem- 
inine hermaphrodites the ovaries are often imperfect, and appear as 
8mall, hard, atropliied formations, without follicles. Such a condition 
of the ovaries may occur, too, at early periods of lif e in virgins, as well 
as at later periods from infiammation. 

To decide that a giveu body is a testicle, one would demand at any 
rate that some solitary seminal tubule should exist, seeing that in the 
normal testicle these tubules are present in such numbcrs that on sec- 
tion the organ appears almost to be made up of them and nothing else. 
Uo doubt in crvptorchids the testicles may become diminutive, but they 
never become hard and tibrous like tlie ovaries, but more often soft and 
relaxed. 

ijn.) Lastly, it will be necessary to note carefullv tlie scxual inclina- 
tions and desires of the individual. These, however, are not to be 
overestimated, seeing that sexual feelings may arise between individ- 
uals of * the same sex. And so far as habits are concerned, education 
and general bringing up must be }dlowed their full value. Thus, agirl 
brought up as a boy will necessarily be more boyish than girlishin her 
habits and tastes, and »icc ccrm. 
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ILLUSTRATIVE CASES. 



ACARDIAC, ACEPHALIC, MlCROOEPHAUC, AnENCEPHALIC, AND OTHBK CaSES. 

i. British Med. Journ., Aug. 23, 1879, p. 303. — Twin& One 
ohild was healthy and well developed, and the other acardiac. The acar- 
diac twin weighed between 3 and 4 pounds. It presented at one spot a 
quantity of hair, although the cranium was onlj partially developed 
There was one projection corresponding to an upper, and a second corre- 
sponding to a lower extremity. The spinal column, ribs, and pelvis were 
well developed. Well-developed blood-vessels existed in the eitre^piities. 
The fcetus presented the normal color of a newly born inf ant, showing that 
it must liave been alive nearlv up to the tirne of birth. (Page 277. ) 

2. Edin. Med. Journ., Vol. XXIII., p. 46 (with drawing). — 
(Profe88or Simpson.) — A twin birth, the one child being acardiac and the 
other well developed, although of small size. Portions of the integtinal 
canal were the only viscera present in the acardiac twin. (Page 277.) 

3. British Med. Journ., 1873, I., p. 431. — (From "Records of the 
Hdpital des Cliniques") — Twin birth. One child perfect, the other conaist- 
ing only of an ovoid trunk without neck, head, lega, or arms. (Page 277.) 

4. British Med. Journ., May 30, 1874, pp. 712 and 809. — (Dr. 
Qod8on.) — A twin acephalous foetus. It was born between the fifth and 
aisth months of utero-gestation, but showed signs of not more than three 
months' development. There was no trace either of head or of the upper 
extremities. (Pa^e 277.) 

This abnormalitv was probably the result of amputation. 

5. British Med. Journ., 1870, II., p. 115. — (Dr. Greene.) — An ace- 
phalous foetus, still-born. Weight, 10 lbs. (Page 277.) 

[This was said to have been the third tirne that the woman had given 
birth to a similar monster.] 

6. New York Med. Journ., VIII., p. 104. — A remarkable foetus 
described as consisting merely of parts below the umbilicus. (Page 277.) 
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7. British Med. Journ., 1876, II., p. 8. — (Mr. Tinley.) — A full- 
time acephalous foetus, with spinal malformation. Weight, 2£ lbs. (Page 
277.) 

8. Ncw York Med. Journ., Vol. XI., p. 458.— iEt. 6£. Height, 
3£ feet Head, 13^ inches circumference, and 6£ inches transversely from 
ear to ear. Brain almost entirely wanting. The child could neither walk 
nor speak. Its movemente were swinging and ape-like. (Pages 277, 279.) 

9. New York Med. Journ., Vol. XI., p. 458.— ML 3. Head, 16£ 
inches in circumference, and 10 inches transversely. Brain almost entirely 
wantdng. Movements ape-like. (Pages 277, 279.) 

zo. British Med. Journ., Aug. 17, 1872, p. 183. — (Dr. Kennedy.) 
— Female. Idved for H hour, and oried loudly. Generally it appeared 
to be well developed, but was totally devoid of brain. Its expirations 
were somewhat convulsive. It moved its limbs freely, and was acutely 
sensitive to impressions made on the surface of its body. It was difficult 
to say whether it could see, hear, or swallow. (Pages 277, 279.) 

zi. Lancet, April 23, 1881, p. 683. — (Dr. MacDonald.) — Female. 
Iived for a few minutes. Well-developed face, but an absence of forehead 
and cranial vault. The medulla oblongata was intact, and a trace of cere- 
bellum also esisted. (Page 277.) 

12. Amer. Journ. of Med. Sciences, Vol. LIV. (1867), P* 2 ^ 1 - — 
(Dr. Moore.) — The entire occipital bone (ezcepting the basilar procesa), 
and also the parietals and the frontal to the superciliarj ridges were ab- 
sent There was no trace of brain. (Page 277.) 

13. Lancet, 1879, I., 503. — (Dr. Stephens.) — A monoptic anencepha- 
lous foBtus of large size and perfect formation. (Page 277.) 

14. Lancet, 1878, I., 456. — (Dr. Highei.) — One-half of the cranium 
was absent, and the brain (such as existed) was a dark, putty-like masa. 
The frontal bone was larger than usual, and curving inward, wos at- 
tached to the anterior portion of the upper vertebrsB. (Page 277.) 

15. Lancet, 1876, II., p. 488. — (Dr. JVaghorn.) — An anencephalic 
fcetus. The child was buried by the parents, but afterward exhumed. 
The parents were charged with murdering the child by battering its head. 
(Pages 277, 279.) 

16. Edin. Med. Journ., Vol. XIV., p. 564.— (Dr. Inglis.) — An anen- 
cephalic fotua The child was alive and thriving when two months old, 
bmt was blind and unable to shut its mouth. (Page 277.) 
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17. Med. Times and Gazette, 1875, II., p. 693. — (Jfr. Oliver Bar- 
ber.) — An anencephalic foetus without spinal cord. (Page 277.) 

18. Lancet, 1872, I., p. 465. — (Dr. Joy.) — An anencephalic male 
twin. Weight, 9£ lbs. It had neither arms, shoulders, nor thoraz. (The 
other twin was normal.) (Page 277.) 

19. Lancet, 1874, I., p. 233. — Report by the Medical Society on an 
anencephalic foetus. (Page 277.) 

. 20. Lancet, July 15, 1876, p. 107. — (Dr. Bogers.) — Still-born. Well 
developed, but anencephalic. (Page 277.) 

21. British Med. Journal, Jan. 8, 1876, p. 55. — (Dr. Symrs 
Thompson.) — An anencephalic foetus. (Page 277.) 

22. British Med. Journal, May 25, 1878, p. 752. — (Dr. WeU Hub- 
bard.) — An anencephalic fcetus which lived for 20 minutes. (Page 277.) 

23. Lancet, 1876, II., p. 525. — An anencephalic fcetus. (Page 277.) 

24. Lancet, 1876, II., p. 525. — (Mr. J. M. Lang.) — An anencephalic 
foetus which lived for 5 minutes. (Page 277.) 



25. Lancet, 1877, H*> P* 4^°* — (^ r - Thain.) — A child bora without 
arms, but otherwise normal and healthv. (Page 277.) 

26. Medical Record, 1873, p. 560. — Female, set 10. The arms 
were wanting, but there was a projeetion attached to the outer end of the 
right scapula. She used her feet to eat with, to sew, etc. (Page 277.) 

27. Medical Times and Gazette, 1873, I., p. 26. — (Dr. Stanir 
street.) — Male. The right arm and the penis, anus, and urethra were 
wanting. (Pages 277, 286.) 

28. American Journ. of Med. Science, Vol. LXIIL, p. 570.— 
(Dr. Schermerhorn.) — Female: weight, 4 lbs. ; still-born. No noše and 
one central eye. (Page 277.) 

29. American Journ. of Med. Science, Vol. LXII., p. 574.— 

(Dr. lhylor, of Philadelphia.) — A mala Idved seven days, during which 
tirne it took no food whatsoever. Left eye, noše, or even an opening for a 
noše wanting. (Page 277.) 

30. British Med. Journ., 1875, H-> P« 7 1 « — (&*• WoElace.) — Foetns 
with one eye and no tongue. (Page 277.) 
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« 

31. New York Med. Journ., XVI., p. 217. — (Assistant-Surgeon 
McConneU.) — Male, mL 25. The opening of the auditorj canal esisted, 
but the ears were entirely wanting. The person was very deaf, but could 
hear a Uttle through the mouth. (Page 277.) 

32. Medical Record, 1873, p. 549 ; and Indian Med. Gazette, 
July x, 1873. — (Mr. Garden.) — Female : lived four hours. No Lu*ge in- 
testdne and no anus, the sinall intestine opening above the bladder. The 
left leg from the knee downward originated from tlie upper end of the 
thigh and f eniur. (Page 277. ) 

33. Medical Record, 1875, *•» P* 7 X - — (^ ^herini.) — Malo, jct. 3 
(a twin), ax fingers on each hand but no thumb, and nine toes on each 
fooi (Page 277.) 

• 

34. British Medical Journal, 1876, II., 77. — (Mr. JValter.) — Male. 
Iived and cried for one hour. 8ix tingers and toes on each hand and 
foot Eyes not formed. Tliere \vas an absence of the oceipital bone, and 
imperfectly formed fronta! bones. A rudinientary penis existed, and ono 
testicle only had descended in to the scrotuni. (Pages 277, 286.) 

35. British Med. Journal, 1875, I., p. 361 ; Lancet, 1875, I., p. 
392. — (Dr. Kidd y of Dublin.) — A seven nionths' fuitus. Sex (?). The 
lower eitremities were completely united down to the heels. There were 
neither kidneys, anus, nor genitals, and a mere rudimentary bladder. (A 
human syren or dolphin.) (Pages 277, 270, 289.) 

[Similar čase in the Vienna Pathological Museum. (See '' Britinh 
Med. Journal," December 23, 1871, p. 740.)] 

36. Edin. Med. Journal, Vol. XIX., p. 590. — (Dr. Maclaren.) — 
Male : vveight 4 lbs. 10 ozs. : ali ve when born. The legs were completelv 
fused together (a human syren). The penis was placed on the posterior 
part of the body. (Pages 277, 279. ) 

37. Lancet, 1879, I., 467. — (Dr. Oranis)mu\) — An eight months' 
child. Weight, 6 lbs. 3 ozs. No noše or oyes. Penis, 1} inch long, 
with glans and patent uretlira placed above the eyebrows. Anus imper- 
forate. The child died soon after birth, but cried, and voided urine (!). 
(Pages 277, 279.) 

38. Lancet, 1875, II., 689. — (Lhr. Morritt.) — Face pig-like, the bodv 
apparently consisting of a left leg. The child breathed for rifteen minutes. 
(Pages 277, 279.) 

39. Lancet, 1879, I., 374. — Organs of generation imperceptibly de- 
veloped in a fnll-term foetua (Page 289.) 
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40. British Med. Journ., 1879, II., p. 641. — (Dr. Pithie.) — Seven 
montlis' fcetus. Sex (?). Lived eight days, and passed both urine and 
freces. The ends both of the rectum and urinarj meatus terminated in 
the abdomen. There were no signs of either penis or vagina. (Page 
289.) 

41. British Med. Journ., 1875, I., p. 275 (with plate.)— (Dr. 
8heehy.) — Sex doubtfuL Breathed during labor, but was still-born. 
Weighed 9 lbs. 7 ozs. The thorax was well developed, but the lower part 
of the body was imperfect, without abdominal walls. (Page 289.) 

42. Amer. Journal of Med. Sciences, Vol. LIH., p. 418.— 
(Dr. OetcheU.) — Sex (?) ; lived 30 minutes ; ali the abdominal organs were 
external, covered only by a thin serous membrane. There were neither 
arms nor genital organs. (Page 289.) 

43. British Med. Journal, 1877, II., p. 748. — (Mr. Brereton.)— 
Seven months' child : lived 9 minutes. Penis of abnormal shape without 
glans, the oriiice being very large. Scrotum and testicles absent. (Page 

289.) 

44. Edin. Med. Journal, Vol. XVIII., p. 415. — (Mr. Imlach.)— 
Absence of genital organs, with deficiency of anterior abdominal wall. 
(Page 289.) 

45. Edin. Med. Journal, Vol. XVI. — (Dr. Matthetv* Duncan.)— 
An ascitic fcetus. Scrotum present, but testicles and anus absent. (Page 
289.) 

46. Edin. Med. Journal, Vol. XVI., p. 938. — (Dr. Maithews Dun- 
can.) — An eight months' fcetus, without genito-urinary organa Lived for 
48 hours. (Page 289.) 

47. British Med. Journal, 1879, II., 654, and Lancet, 1879, II., 
697. — (Dr. Ord.) — Male : aet. 36. On the right side there was found a 
surviving Miillerian duct, the testicle on that side not having descended, 
with incomplete development of vesicuLc seminales and vas deferens. On 
the right kidnev a small gland was found, which Dr. Ord suggests was a 
Wolffian body. " (Page 281.) 

(For a čase of the persistence of Muller's canal in a boy ®t. 6, see 
"British Med. Journal," Sept 6, 1879, taken from "Journal de TAnat 
et de la Phys.," by M. Remy.) 

48. Amer. Journal of Med. Sciences, Vol. LXIV., p. 575.— 

(Dr. Broivn, of Baltimore.) — Female ; eeL 19. 

Post-Mortem. — Vagina (without clitoris or hymen) about 2 inches long, 
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ending in a cul-de-sac. There was no uterus, the bladder and rectum 
being in oontaci. The ovaries were present, and the mammsB well formed. 
Seiual desires during life were said to be distinct. Vicarious men- 
struation ocourred by epistazis. (Page 289.) 

49. London Med. Record, 1874, p. 521 (from the Berliner 
Klinisch. Wochens., June 15, 1874.) — Great hypertrophy o! the pre- 
putium clitoridis. (Page 285. ) 

United Twnra. 

50. British Med. Journal, 1875, *•> P- 5°8- — (**"• Eadley.) — 
Female twins united in the median line by a band estending from the 
lower part of the sternum to the umbilicus. One was still-born, but the 
other breathed during birth. (Page 278.) 

51. British Med. Journal, 1880, I., p. 698. — (J)r. Murphy.) — 
Female twins, united by the front of the thorax and the upper part of the 
abdomen. Idved a few minutes. (Page 278.) 

52. British Med. Journal, 1880, 1., pp. 982 and 897. — (Dr. Thomp- 
son, of Bideford.) — Female twins united from the umbilicus to the ensi- 
form cartdlage. Weight, 12 lbs. Well developed. They lived 10 days> 
one dying a little before the other. Each enjoyed independent individual- 
ity. (Pages 278, 280.) 

53. British Med. Journal, Feb. 13, 1869, p. 141 ; 1874, I., pp. 
35 2 > 359» 459» and other medical papers. — (Caseof the Siamese twins, 
Chang and Eng.) Idved to adult life. They were united by a band 
atretched from the ensiform cartilage to the umbilicus. One umbilicus 
only. Neither the circulatione nor the respirations were synchronous. 
They were dual in mind, and the urines of the two were found at timeu to 
be chemically different. They died in 1874, one surviving the other about 
two hours. (Pages 278, 280.) 

54. London Med. Record, 1874, p. 572. — Twins, united at the 
epigastrium. One was dead, and the other aiive when born. The dead 
twin was removed, but the second child only lived for three days after the 
operation had been performed. (Page 278.) 

55. London Med. Record, 1875, P- 354« — (Professor von Buhl, of 
Munich.) — Twins, united from the sternum to the umbilicus. (Page 278.) 

56. London Med. Record, 1877, p. 207. — (Jf Blot.)— Twinfemales, 
born at full term. One child only alive at birth. They were united from 
the umbilicus to the upper portion of the chesi (Page 278.) 
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57. British Med. Journal, 1874, I., p. 495. — (Dr. Heywood y of 
3faryland.) — Female twins. Weight, Hlbs. Well formed. United from 
below the nipples to the umbilical cord. (Page 278.) 

58. British Med. Journ., 1872, II., p. 658. — (Dr. Sangalli.) — Twins, 
united by the thorax and abdomen. (Page 278.) 

59. British Med. Journ., 1873, I., p. 39, — (Mr. HoueL) — Female 
twins, still-born. United by the pelvis. (Page 278.) 

60. British Med. Journ., 1873, I., p. 294, and 1871, I., p. 562.— 

(Account by Virchotv.) — (Čase of Miss Millie Christine, the two-headed 
Nightingale. ) In this čase the approximation of the spinal columns begins 
at the second lumbar vertebra and is complete in the sacral region. There 
are two heads and four legs, but a single anus and vaginal orifice. There 
appears to be perfect independence of thought and motion. (Pages 278, 
280.) 

61. Med. Times and Gazette, 1880, II., p. 651. — (Dr. Playfair.) 
— Twin feinales (eet 3), well formed. The pelvis common to both. Vagina 
double, but a single anus and urethra. Ali other parts double. The sen- 
sations distinct except at the pelvis. (Pages 278, 280.) 

62. British Med. Journ., 1873, I., p. 262. — A fcetus with a single 
trunk, but two heads and four legs. (Page 278.) 

63. British Med. Journ., 1878, II., p. 341. — (Mr.J. E. Eaton.)— k 
nve months' foetus. Two heads and four legs, but a single body, the union 
commencing at the top of the sternum. (Page 278.) 

64. Medical Record, 1874, p. 16. — (Dr. Bent, o/Argt/le, N. S.) — A 
twin male monster. Bom alive. Three legs in perfect use. Two sets of 
genitals. Two perfect and two imperfect arms. One fairly developed and 
a Hecond undeveloped head, the latter placed half-way down the left side 
of the neck. (Page 278.) 

65. Lancet, 1876, II., p. 313.— (Dr. Tweedy.) — Tvrins, joined to- 
gether at the vertex of the cranium. One foetus was small, without legs or 
pelvic portion, and merely terminating abdominally in a bloody mass. 
The other was large, with arms, but without weU-developed legs. They 
lived for nve minutes after birth. (Page 278.) 

66. British Med. Journal, 1877, II., p. 934. — (Dr. Hesehl, of 
Vienna.) — (Čase of Blanche Dumas.) Female, aet. 17. The lower half of 
the body double, the spinal column dividing at the second lumbar vertebra. 
Two pelves and two sets of genitals. The left anus somewhat imperfect 
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Urination and meustruation take plače from both sets of organa. (Page 
278.) 

67. Lancet, 1874, 1., p. 352. — (Dr. Balle, of Factdte de Medicin, Pariš.) 
— Female, set. 14 when eiamined. Single above, but double from the 
waist downward. Each part acts independentlv. (Pages 278, 280.) 

68. New York Med. Journal, VIII., p. 102. — Profs. Jones and Eve, 
of NashvMe.) — A twin female. Was alive and well when five weeks old. 
Single above, but double below, the diviaion commencing about the junc- 
tion of the spine and sacrum. Double anus and double organs of genera- 
tion. (Page 278.) 

69. Lancet, 1879, 1., p. 143. — (Dr. Webb.) — Female. Two heads f used 
into one, with a single face. Single above the umbilicus, but double 
below. (Page 278.) 

70. Lancet, 1876, II., 525. — (Dr. Clarke.) — Still-born. United from 
pubis upward, the two heads being amalgamated. Genital and anal 
orifices double. (Page 278.) 

71. British Med. Journal, 1879, II., p. 628. — Still-born. The 
upper part of the foetus single, but with two faces. The lower part double. 
(Page 278.) 

72. British Med. Journal, 1880, I., p. 971. — (Dr. Madaurin.) — 
One head and a single body as low as the umbilicus. Below this the 
fcetus was double. (Page 278.) 

73. Med. Press and Circular, 1880, I., p. 518. — (Dr. Ghalmers.) 
— Twin birth. The upper part single with one head, and the lower part 
double. (Page 278.) 

74. American Journal of Medical Sciences, Vol. LXI., p. 299. 
— Twin females. Weight, 10 lbs. Single above the pelvis and double 
below. (Page 278.) 

75. British Med. Journal, March 13, 1869, p. 230. — Čase of Rita 
Christina. Female. Double above, single below. Lived eight months. 
(Page 278.) 

76. British Med. Journal, 1871, II., p. 268. (From " Boston 
Herald.") — A two-headed cliild with four arms and two lega. Lived for 
nine months, the one half dying three hours before the other half. (Page 
278.) 

77. Med. Times and Gazette, 1878, II., p. 577. — (Mr.MacCuUum, 
of Ganada.) — United female children, living, intelligent, and well-forniecL 
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The union commences at the lower part of the thorax* There is but one 
abdomen, but distinct spinal columns, one navel, one set of genitals, and 
two legs, the pelvis being common to both. Neither the cardiac, diges- 
tive, spinal, nor respiratorj movements appear synchronous, and sensation 
is independent (Pages 278, 280.) 

78. New York Med. Journ., Vol. VIII., p. 571. — Still-born, but 
mature. The mother states sne felt the child alive the daj before its 
birth. It nad two heads and two necks, between whieh a large third arm 
projected. Single below. (Page 278.) 

79. Lancet, 1872, I., p. 538 (with plate). — (Mr. Muggeridge.) — 
A female, still-born. Two-headed. (Page 278.) 

80. London Med. Record, 1878, p. 311. — (Dr. Tiachler.) — A fcetus 
double above the loins, single below. (Page 278.) 

81. Edin. Med. Journal, Vol. XX., p. 702 (with plate). — (Dr. 
Macdonald, of Ediriburgh.) — Female ; eight nionths' foetus ; weight, 3£ lba 
The trunk and extremities normal, ezcept spina bifida. The face double, 
there being one eye to each face and one large compound eye in the 
median line with two ejeballs. (Page 278.) 

82. British Med. Journ., 1875, 1., p. 412. — (Mr. Thompson.)— Male, 
double above, with two well-formed heads. Male genitals perfect Three 
lower eztremities. (Page 278.) 

83. Lancet, 1872, I., p. 886. — Two heads and a single trunk with 
two legs, and one supplementary leg. One portion of the body was said 
to have lived thirty hours after birth, whilst the other part died after five 
hours froin convulsions. (Page 278.) 

84. Medical Times and Gazette, July 27, 1872, p. 99 (with 
drawing). — (Mr. Wasdaie Wai8on.) — A double monster; weight, 8^ lbs. 
Length, 22 inches. A single body, with no noticeable mark indicating 
where the union was situated, a head being placed at each end of the 
trunk. There were three legs situated at the side of the trunk. Both 
heads cried vigorously. Two vaginse. One child died six hours after 
birth, the other twenty-six hours. The details of the post-mortem are 
given. (Page 278.) 

CASE8 of Htpospadias. 

85. Berlin. Klin. Wochens., July 5, 1875, and Lond. Med. Rec, 
1875, p. 525. — (Dr. Schceneberg.) — ML 16 when the subjectof the memoir 
first came under observation. Up to this tirne the parents had regarded 
him as a girl, although the general conformation, indicated by the unde- 
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veloped breasts, small pelvis, harsh voice, and prominent larynx vvere 
masculine. 

A testicle, round, movable, tender, and the size of a hazel-nut, was 
present in the [supposed J right labium. The penis \vas 24 in. long, im- 
perforate, bat with a well-forined glans. The urethral orifice was some 
distance below the penis, and f urther back was a shallow depression about 
5 centimeters deep surrounded by a ring, and partly closed by a sort of 
hymen, not unlike a vaginal orifice. No internal genital organ except the 
testis eould be made out. 

At 20 years old, male characteristics, such as a growth of beard and 
sexnal excitement with a fluid discharge when in contact with females, 
developed themselves. (Pages 286, 288.) 

86. Med. Times and Gazette, Feb. 7, 1852.— (Mr. Fletcher.)—Mt 
a few weeks when the child came under observation. A small spherical 
body like a testis was observed in each half of the cleft scrotum. There 
wa8 a very small imperforate penis, with glans and prepuce. The prepuce 
was slit from above downward, forming two folds of membrane (like labia 
minora), which were continued from the root of the organ along the floor 
of the fissure, ending on each side of a circular orifice placed midway be- 
tween the lower end of the labia majora, and which led to the bladder. 
There was no passage inferiorly. (Page 288.) 

87. Edin. Med. Journ., Vol. XLIII., p. 313. — (Dr. Handijside.) — 
Supposed to be a girl until 16. One testicle was found on the right side 
of the scrotum and the other in the right groin, supposed by the parents 
to be a rupture. (Page 288. ) 

88. Cormack's Monthly Journ., April, 1845, P- 3°7« — (^ r - Terry.) 
— A child believed to be a female until two months old. One testicle only 
had descended. (Pages 287, 288.) 

89. Cormack'8 Monthly Journ., July, 1845, P- 53 z * — A person 
regarded as a woman until 26 years of age. Testicles present in the scro- 
tum. (Page 288.) 

90. Edin. Med. Journ., No. 123. — (Dr. Handtjside and Dr. Bach, of 
Dresden. ) — Čase of Gottlieb Gdttlich, born in Saxony in 1798, and bap- 
tized as Marie Rosine G. He was employed as a female servant for some 
years, his sex not being suspected till the spring of 1831, when he frač- 
tured his left femur, and was admitted into a hospital at Dresden. At 
this tirne, first the left and then the right testis descended, and being ac- 
companied with a strangulated hernia on each occasion, necessitated an 
operation which led to the discovery of the true sex. His semen had sper- 
matozoa, and he had strong sexual desires. The scrotum was cleft ; the 
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penis one and a half inoh long, and imperforate. The general appear- 
ance was masculine. (Pages 282, 287, 288.) 

91. Amer. Journal Med. Sciences, July, 1847. — (Dr. Barry.) — 
(Čase of Levi Suydam). In the spring of 1847 Suydam presented himself 
as a freeman, to vote in a contested election. Dr. Barrj found him to be 
a hypospadiac, with a cleft scrotum and a small but perfect testis in the 
right half. He pronounced him a male, and entitled to vote. A few days 
after, it was discovered that Sujdam regularly menstruated, and had done 
so for years. His figure was feminine, and the breasts well developed. 
On passing a sound into the urethra, instead of its reaching the bladder, 
it passed into a cavitj like a vagina three or four inehes deep. It was 
said that this urethra had been made by the aocoucheur who attended at 
his birth ! (Page 288.) 

92. Amer. Journal Med. Sciences, Vol. LIV., p. 282. — (Dr. 
Barton, of Ohio. ) — A cleft penis. The testicles had not descended. The 
urine passed through an orifice in the right inguinal region. The child 
lived for seven or eight days. (Page 288.) 

93. British Med. Journal, 1876, I., p. 656. — (Dr. Gwynne.) — Small 
and imperforate penis, with absence of C. spongiosum. Left testis abseni 
The parents were anxious about the sex when the child was three weeks 
old. (Pages 287, 288.) 

94. British Med. Journal, 1876, II., p. 386. — (Mr. Franklin.) — JSt 
five months when it first came under observation. The penis had a glans, 
but no C. spongiosum. There were two slits on each side, but the urethral 
orifice was below the glans, and to the right of the mesial line. No left 
testicle. (Page 288.) 

95. London Med. Record, 1877, p. 427. — (Dr. Liicke.) — Male, «t 
19. (Operation for hypospadias successful. ) (Page 288.) 

96. Lancet, 1879, II., p. 727. — (Mr. Pickering Ptck.)—Mt. 13. Fine 
grown, healthy, and well-formed hypospadiac. (Operation proved success- 
ful.) (Page 288.) 

97. British Med. Journal, 1877, L, p. 392. — (Mr. Porter.) — ML 
45. Testicles indurated and converted into a cheesy masa. (Page 287.) 

98. British Med. Journal, 1875, *•> PP- a2I » 6WL — (Mr. John 
Wood.) — Notes of successful operations on two hypospadiacs. (Page 288.) 

99. British Med. Journal, 1876, II., p. 683.— (Dr. Gooper Bose.) — 
ML 15. A hypospadiac brought up and baptized as a girl. (Page 288.) 
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ioo. British Med. Journal, 1872, II., p. 667. Edin. Monthly 
Journal, Vol. XVIII., pp. 612, 733. — (Dr. Gmham.) — Regarded as a 
girl until 15. The left testicle undescendcd. The habits (from circum- 
atances) were those of a girl, but the voice was rough. (Pages 287, 288.) 

xoi. British Med. Journal, Oct.25, 1873, p. 503. — (Dr. Holds- 
toorth.) — When 13 months old the mother brought the child to the hos- 
pital to be treated for what she supposed was a hernia. The parts re- 
sembled those of a female, but the supposed vaginal passage ended in a 
cul-de-sac. There was a rudimentary penis attached to the inner side of 
the left [so-called] labium. There was a testicle in each labium, with a 
glans and a ridge where the urethra should be. (Page 288.) 

xo2. Med. Times and Gazette, June 22, 1872, p. 722. — (Mr. John 
Wood.) — 2Et. 60. A hypospadiac. Passed as a female ali his life, and as 
guch was married and had been deserted by the husband. The general 
appearance was feminine, and the mammae were well developed. Pelvis 
transversely female ; antero-posteriorly male. Labia majora large ; each 
containing a well-formed testicle. Thore was a penis or clitoris in the 
median line of considerable size. Below it and between the rectum and 
a well-formed prostate was a cul-de-sac an inch in diameter and 1£ inch 
deep. There was a true vas deferens which ended in the urethra and vesi- 
cute seminales. (Page 288.) 

103. Med. Times and Gazette, May 21, 1853, p. 538. — (Mr. 
Walter8.) — 2Et. 15. A patient in the general ward of a Manchester hospi- 
taL Fair. Never menstruated. Countenance feminine, with a slight de- 
velopment of hair on the face and upper lip. Mammce not developed. 
Scarcely any development of the mons veneris. The clitoris-like body \vas 
2 i inches long and was covered by a distinct prepuce, under which was 
an imperforate but grooved glans. In the ordinary position of the exter- 
nal opening of the vagina was an aperture through which a finger could 
be passed leading upward and backward. This canal terminated in a cul- 
de-sac, below which was the opening of the urethra. In each so-called 
labium a movable body was found, which could be pressed upward as far 
as the external abdominal ring. It had at its upper part a structure pre- 
senting the characters of an epididvmis. Leading from it was a cord 
which gave the fingers the sensation of the spermatic cord. No pain re- 
sulted when these parts were pressed. Mr. Walters believed the bodies 
in the labia to be true testicles, and the čase one of estreme hvpospadias. 
(Page 288.) 

104. Amer. Journal of Med. Sciences, Oct., 1852. — (Dr. Harta- 
horne.) — The child was regarded as a girl until two years old, when she 
oommenced showing male proclivities. 

Vol. L— 20 
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Eocamination : There was neither penis nor vagina. The labia (?) were 
well developed, each containing a well-formed testicle. There was no in- 
dication of uterus or vagina. Dr. Gross removed the testicles, thinking it 
better for the future happiness of the child to do so (! ! !). So far as giv- 
ing her girlish likes and proclivities the operation was successfuL (Pagee 
279, 286.) 

105. Medical and Phys. Journal, Feb., 1833, p. 168. — The čase 
of Eliza Edwards (ret 24), who, although a male, passed for a female, and 
was attended by an eminent phvsician in his last illness without any sns- 
picion of the truth. The body was sent to Guy's dissecting-room as a 
female. (Page 290.) 

106. Čase of Da Costa v. Jones. — (European Beports, Vol. IL, p. 
729.) — The celebrated Chevalier d*Eon, long believed to be a female, tos 
compelled to wear feminine apparel for many years by order of Louis XV. 
of France. The plaintiff in this čase claimed £300 of the defendant 
(money owing as a bet), provided the Chevalier proved to be a female, the 
plaintiff having already paid 75 guineas to the defendant on this under- 
standing. The verdict was given for the plaintiff — t.e., a decision that the 
Chevalier was a female. This was set aside in the Court of King's Bench 
on the ground that the law did not allow wagers on subjects leading to the 
introduction of indecent evidence (contra bonos moreš), nor upon such sub- 
jects as were calculated to have an injurious effect upon the interest and 
character of a third person. Sir Anthony Carlisle afterward examined the 
Chevalier, and found perfect testicles, and satisned himself and ali others 
that he was of the male ser. (Page 290.) 

107. Rees' Cyclopaedia. — (Quotedfrom tke "Journal de Medicine.")— 
An individual supposed to be a woman and living with a husband. Bust, 
hair, and general development masculine. There was an imperfect penis, 
two well-formed testicles, and imperfect vesicula seminales. There was an 
appearance of vulva, the urethra opening at a cul-de-sac representing the 
vagina. (Page 288.) 

108. Taylor's Med. Juris., II., p. 278. — A boy until thirteen yeare 
old brought up as a girl owing to the testicles not having descended, when 
change of voice and development of masculine habits showed the mistake. 
(Page 287.) 

109. Virchow , s Archiv, XL»V. (1868.) — Archives O&ierales, March, 
1869.— Medical Times and Gazette, June 28, 1873, p. 691.— (Čase of Cathe- 
rine Hohmann.) 

The subject was a domestic, fortv-three years of age, born of parents 
perfectly developed. She had four brothers and sisters who were in ali 
respects perfect The midwife who attended at her birth detected a mal- 
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formation of the genital organa, but thougbt it not worth while to -inform 
the parents, tke result being tbat the infant was brougbt up as a girL Slie 
began to menstruate regularlj about tbe age of ten. In 1866 the now was 
arrested for some montlis, after which tbe interval of menstruation was 
reduced to tbree weeks, tbe average duration of tbe discbarge being four 
or five days. For some days previous to tbe flow sbe experienced pain 
and sweUing in tbe breasts, uneasy scnsations in tbe lower part of tbe 
abdomen, and nausea. Sbe also occasionally bad epistaxis during tbe pe- 
rioda. The voice resembled tbat of a tvoinan up to tbe age of twenty-six. 
At this tirne sbe suffered from pain in tbe tbroat, accompanied witb diffi- 
cnlty of deglutition, and apbonia. Tbe voice returned sbortly afterward, 
but it was tben a male voieo and dcep-toned. 

The bair of tbe bead is long like tbat of a -vvoman, and of dark color. 
The cbin and upper lip are covered with a nuniber of stiflf, barsb hairs, 
several millimctres in lengtb, tbe lower extremities being aLso covered with 
sbort hairs in great number. Tbe features are tbose of a man. Tbe larynx 
is large, and tbe pomum Adami promineut. Tbe limbs are bonv, and the 
muscles well outlined. Tbe tborax and pelvis bave tbo malo conformation. 
Bespiration is quiet and diapliragmatic. Tbe breasts and nipples aro de- 
veloped like tbose of a woman. 

The genital organs are abundantly covered witb hairs. Abovo is a 
penis with glands and prepuce. Tbe penis is about tbree incbes in lengtb 
from the root to the tip of tbe glans, tbe glans itself measuring about one 
incb. In tbe plače of tbe meatus urinarius tbere is a depression from wbicb 
starts a furrow, whicb passes down on tbo inferior surfaco of tbo penis, 
like an unclosed urethra, to witbin six millimctres of tbe root of tbe penis. 
From this point tbere is a sbort urethra, with an opening near tbe root of 
the penis. On the dorsal surfaco of tbe penis aro t\vo soft cutancous folds, 
whicb start on a level with tbe root of tbe penis, and tben, separating some- 
what, are lost toward tbe prepuce upon tbe luteral surfaces. Tbese folds 
are apparently tbe analogues of labia minora. The scrotum is well de- 
veloped and formed of two unequal halves, tho right ono being of good 
size, wbilst the left is small, shrivelled up, and resembles a labiuin. In the 
right bab*, wbich is pendent, tbero is a well-develoj)ed testicle of normal 
size and consistence ; and one can trace very distinctly the epididymis and 
vas deferens. Tbere is, without doubt, a cromaster muscle, for tbe least 
mechanical irritation of tbe scrotum provokes renex contractions. At tbe 
bottom of the left side of the scrotum tbere is a bard, ill-denned mass, 
resembbng eicatricial tissue, and which may possibly be a degcnerated 
testicle. 

In the left inguinal region there exists a flat body tbe size of a bean, tbe 
nature of which it is dimcult to determine. We might, strictly speaking, 
oonsider it an atropbied testicle. 

" On passing a sound into tbe urethra, which is of the size of tbat canal 
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in an adult man, the bladder is readily reacbed, no obstacle being met with. 
On a number of occasions when using a sound of smaller size, and carry- 
ing it along the posterior wall of the urethra, it happened that the instru- 
ment passed into a sac-like cavitj, situated behind the urethral orifice. The 
sound wa8 readilj moved in a lateral direction, and the cavity, considered 
in relation to its position and form, wa#held to be that of a well-developed 
uterus. In follovving by the rectal touch the movements of the sound, 
Professor Friederich was convinced that the instrument passed into a cav- 
ity near the posterior wall of the urethra, and by passing in a second in- 
strument above the first and making it penetrate the bladder, the extremi- 
ties of the two instrumenta were felt to be separated from each other bj a 
wall about one inch in thickness. Neither the rectal touch nor the most 
careful examination of the parts situated on the sides of this pouch showed 
the existence of any organ which could be considered either as an ovary 
or a second testicle. It was also impossible to recognize the existence of 
a prostate. 

" The attractions of this person, Catherine H., were arways for women. 
In the presence of men she experienced a certain* degree of repulsion, and 
she had rejected a number of offers of marriage which had been made to 
her. In the presence of men she never had erections, which were very 
frequent when she approached women. She confessed to having had 
frequent sexual intercourse with a female domestic, for whom she had con- 
ceived a deep love. She also acknowleged to having frequently admitted 
men to her embraces, without, however, having formed for them any at- 
tachment 

" She had seminal emissions following lascivious dreams. The fluid 
discharged was found on microscopical examination to contain spermatozoa, 
which were normal in movement and appearance. During her stay at the 
clinique she had one of her periodical fiowings, and the blood was seen es- 
caping both in drops and in a continuous flow from the canal of the urethra. 

" Her general health was perfect, ali other functions being performed 
with regularitv." (Pages 285, 286, 287.) 

i io. Cincinnati Lancet and Observer, Sept., 1875. London 
Med. Record, Jan. 15, 1876. — (Dr. L. Rogers.) — An unmarried person 
(woman) ael 38. The person was hermaphroditic. The mons veneris, 
labia majora and minora are recorded as well developed. Vagina! orifice 
small, scarcely admitting a female catheter. A penis like body 3 in. long 
and 1 in. thick, curving downward, without prepuce was noted. A web- 
like membrane extends from the glans along the underside, which when an 
erection occurs draws the penis down to the upper junction of the labia 
majora. A tumor was found attached by a long pedicle to the root of the 
penis, and on removal was found to present ali the appearances of a testicle. 
(Pagea 285, 289.) 
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ni. American Journ. Med. Sciences, Vol. XXVI., p. 65. — 
(Dr. Blachnan.) — JEt 30. Male appearance, excepting developed breasts. 
Scrotum cleft. Menstruated montblj. Male desires. (Page 288.) 

112. American Journ. Med. Sciences, Vol. XXVI., p. 367.— 
(Dr. Burnett.) — Mt. 26. Formation male, but no testicles found in tbe 
scrotum. The individual is said to have menstruated monthlv tlirough tbe 
penis, and ultimatelj to have died from cerebral congestion during one of 
these perioda. 

P.M. A testicle and an ovary witli Eallopian tubes found on each side. 
A prostate gland and uterus also preseni 

(See Journal, p. 3G7, for detailed P.M.) 

[See remarks on this čase in Amer. Journ. Med. Sciences, 1871, Vol. 
LA1L, p. 123, by Mr. Woodward, wlio states that tlie ovary was a mass of 
adipose tissue, and tbat there were no Fallopian tubes. The so-called 
uterus and vagina in tbe čase represent in his opinion the united vesiculu* 
seminales, the conformation of which is irregular in consequence of the 
arrest of development due to the non-descent of the testicles. ] (Pages 
285, 289.) 

113. Med. Press and Circular, Vol. I., 1877, p. 214. — (Z>r. Cec- 
ciheretti.) — An hermaphrodite ; a>t. 14. Maminte well developed ; female 
organ of generation complete ; menstruated regularlv. Had had connec- 
tion with males. 

This individual has a testicle, and according to Virchow seminal vesi- 
cles which contain spermatozoa. (Page 289.) 

114. British Med. Journ., June 2, 1877, p. 685. — (Dr. Fothergill.) 
— (Also "American Journal of Obstetrics" Feb., 1876.) — Čase of Hoffnian. 
This being cohabited with a male from 19 to 46, when a cliange of life 
occurred. He then felt a preference for females, and had connection in- 
difierentlv, ultimately taking a wife and dressing as a man. (Page 288.) 

115. Med. Gazette, Vol. XL., p. 562. — (Dr. Harris, of ClarksviUe.) 
— No testicles. A short but naturallv forraed penis existed, through 
which the being regularlv menstruated. There was a rudimentarv vagina, 
and the general development was that of a female. (Page 288.) 

116. Med. Times and Gazette, Jan. 24, 1852, p. 84. — (Mr. Cur- 
ling.) — (1.) A čase of twins. In both children folds of skin existed resem- 
bling a scrotum before the descent of the testicles, divided by a cleft, 
without any trace of opening or of vagina. There were no signs of testi- 
clea There was a body resembling a penis, with a well-formed denuded 
glans, but without any corpus spongiosum below the glans. In one, the 
urethra terminated at the root of the glans (hvpospadias), in the other the 
meatus did not reach so far. One died at the end of seven weeks, and 
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the other at the end of nine weeks. The post-mortem revealed properly 
fornied ovaries and a uterus, and also a vagina which graduallv contracted 
and terminated anteriorlj in a short canal, opening into the uretha close 
to the neck of the bladder at the part corresponding to the veru nionta- 
num, there being a similar eminence in the urethra. A probe introduced 
at the aperture of the uretha passed both into the bladder, and through 
the short narrow canal into the vagina. There was also a body not unlike 
a prostate, but not glandular in structure. (Specimen in R C. S, 
Museum.) 

[In this čase Curling advised that names should be given the children 
applicable to either sex, but the parents baptized them as boys.] 

The mother, cighteen months afterward, was confined of another child 
similarlv malformed, except that the penis-like body was more evidently a 
clitoris than in the previous cases. It died after four montha The 
mother was again confined a third tirne, vvhen she was delivered of a well- 
formed male child. 

(2.) A child, se t. two and a half years, the second child of well-formed 
parents, and baptized as a boy. It had a fair-sized penis, slightly curved 
downward, and lodged in the upper part of a cleft. The glans (formed 
probably by the expansion of the erectile cavernous bodies constituting 
the clitoris) was denuded, the prepuce being thrown back like a hood. 
There was no appearance of corpus spongiosum. No meatus urinarius 
was apparent, but a faint groove existed which ran down and terminated 
at an oval aperture, which led to the bladder, in the middle of the cleft. 
Below this was another opening, into which a catheter passed for about 
an inch. Besides these, there were no other openings, either in the cen- 
tre of the cleft or in the perinaeum. There were no testicles, and the 
swellings at the side of the cleft resembled labia. 

[Mr. Curling believes the lower opening above referred to communi- 
cated with a vagina and uterus, and that the penis-like body was a clitoris. 
He advised dilating the lower orifice by passing a bougie daily. Ultimately 
the enlarged clitoris was excised.] (Pages 285, 288.) 

117. British Med. Journ., Jan. 3, 1880, p. 20. — (From Vtrchoufs 
" Archiv." Band LXXV.)— &L 16. Menstruated at 14£. Developed 
breasts. No hair on the face, but long brown hair on the head. There 
was a penis-like body, with a prepuce and urethral furrow two inches long 
and erectile, curved backward. There was a uterus and vagina, but no 
prostate nor vesiculae seminales. Bodies were present which Virchov/ con- 
sidered to be ovaries. (Pages 285, 288.) 

118. British Med. Journ., Jan. 27, 1877, p. 108. — (Dr. Griffith.)— 
A child in whom certain scrotal appendages were found to be labia. The 
apparent penis not perforated, but a urethral orifice found beneath. At 
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the post-mortem both uterus and ovaries were found. (2.) A child regis- 
tered as a male found to be a female. The mother attributed the defor- 
initj to a fright in the inonkey-house at the ZoologicaL (Pages 285, 288.) 

119. Lancet, May 1, 1852, p. 421. — (Dr. Chovme.) — See also "Lan- 
cet," Oci 11, 1851, p. 335, and Jan. 15, 1853, p. 66 ; " Med. Times and 
Gazette," Jan. 15, 1853, p. 71. — A female (Joseph Boisdeclince), in ali re- 
spects well and properly developed, save in great development of beard 
and whiskers. She was bora with hair on her chin, and her beard was 
two inches long when she was eight years old. 

See also British Med. Journ., 1874, II., p. 659.— Account of two 
"women living at Constantinople (jut. 20 and 24) who had long flowing 
beards and whiskers. London Med. ' Record, 1877, p. 292. — (Dr. 
Duhring.) — Female, 23, marricd, with moustache and beard. This grovrth 
of hair did not seem associated with any sexual irregularity. She was the 
mother of two children. Lancet, 1873, II.', p. 756. — (Dr. J. E. Witeon.) 
— Female, 32, unmarried ; beard and whiskers more than three inches 
long. The hair commenccd growing at the tirne she first menstruated. 
No sexual malformation or irregularity. British Med. Journal, 1877, 
I., pp. 411, 471. — Female ; ret. 40, married; no children ; great growth 
of hair on the face. (Page 285.) 

120. Lancet, Vol. I., 1873, p. 129. — (Dr. IHlh.) — The čase of a 
dressmaker, aged 42, in the Norfolk Asylum, vitli broad shoulders, unde- 
veloped breasts, thick moustache, and a full beard. The clitoris was very 
large with a distinct prepuce. There were no signs of testicles, and she 
had menstruated three times imperfectly at an early age. The lowcr part 
of the body was feminine, so far as regards vagina and uterus. She 
evinced strong sexual passions, and behaved indecently to the attendants. 
The voice was feminine. (Pages 282, 285, 288.) 

121. Beck's Med. Juris., p. 77. — Čase of Margaret Malaure, a re- 
puted hermaphrodite owing to the esistence of prolapsus uteri. (Page 
286.) 

122. Taylor's Med. Juris., II., p. 286. — Dr. James Barry, late 
Staff-Assistant-Surgeon and Inspector of Hospitals, who had served many 
years in the army, and had fought at least one duel, was found to be a 
female. (Page 290.) 

123. Amer. Journ. of Med. Sciences, 1872, p. 512.— (Dr. Flunce.) 
— External organs and bodily formation in this čase were masculine. At 
the post-mortem a uterus, ovaries, and Fallopian tubes were discovered. 
The individual had never menstruated. (Page 288.) 
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124. Med. Times and Gazette, Feb. 18, 1860, p. 177. — (Spencer 
Wclls, WUhs, and Curlivg.) — An adult, uninarried, supposed througk life 
to be a male. No suspicion was excited until circumstances necessitated 
the surgeon passing a catheter. The characters externally were those o£ 
a hypospadiac male with undescended testes, but internallj the female 
characters predominated, and there were no testes. The apparent penis 
was an enlarged clitoris. There was a small uterus and one ovary. The 
vagina terminated near the external openiug of the urethra. There was 
some doubt whether or not the vagina terminated in a cul-de-sac. The 
urethra was about three inches long, some dense fibrous tissue being pres- 
elit at the neck of the bladder, resembling in shape and appearance the 
prostate, but about half its usual size. There were no traces of vesiculse 
seminales nor of vaša deferentia. 

[The question of dualitv of sex in this čase arose from the co-existence 
of prostate and uterus. The Committee of the Pathological Societj, to 
whom the specimen was refcrred, did not itegard the body as a true pros- 
tate, no sinus pocularis, nor veru montnnum, nor follicles corresponding to 
the prostatic being visible. Nor again on section of the organ near the 
mucous membrane were any ducts visible, neither was there any secretion 
resembling what is seen in the perfect gland.] (Pages 285, 287, 288.) 

125. Liverpool Med. and Surg. Reports, Oct., 1867, and British 
Med. Journ., June 6, 1868. — (Dr. Rawdon.) — Čase of lateral herma- 
phrodism. A Fallopian tube, round ligament, and par-ovarium (but no 
testicle or ovary) were found in the left broad ligament, whilst in the right 
was a Fallopian tube and a testicle with its epididvmis and vas deferens. 
The vagina and uterus were present, and the person was said to ha ve men- 
struated regularlv. (Page 287.) 

126. Taylor's Med. Juris., II., p. 280. — (Mentioned by BriancL) — 
JEt. 18 at death. In configuration partly male and partly female. From 
external appearances no conclusion could be formed, but on making a 
post-mortem a testicle was found in the left [so-called] labium, with an 
epididymis and spermatic cord attached, whilst on the right side there 
was an ovary, Fallopian tube, and rudimentary uterus. (Page 289.) 

127. Centralblatt Med. Wissenschaft, June 3, 1871. — (Dr. Hepp- 
ner.) — Čase of bilateral or transverse hermaphrodism. Child two montha 
old. The external genitals were male and the internal female. Testicles 
were said to have been found as well as ovaries, but neither vaša deferentia 
nor vesicula; seminales. (Pages 288, 289.) 

128. Medical Gazette, Vol. XIX., p. 135.— (Prof. Mayer, of Bonn.) 
— J3t. 55 at death. General configuration that of a woman. (During 

lite celebrated anatomists had formed different opinions as to the sex) 
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At the post-mortem there were found on the right side a withered testicle, 
a penis, and a prostate gland, and on the left an ovary, uterus, vagina, and 
Eallopian tube. (Pages 287, 289.) 

129. Beck's Med. Juris., p. 70. — (Communicaled by M. Maret.) — 
Čase of Hubert J. Pierre. Died at the age of 17. No down on chin or 
lip. Breasts of middle size with large areohe. The bust was feminine, 
but the hips were iinperfectlv developed. Penis four inches long with 
prepuoe, but imperforate, a little indentation occurring at the ordinarv 
spot of passage. Under the penis was a iissure resenibling that between 
the labia. The left labium contained a testicle with spermatic vessels, 
whilst in the right a body descended when the abdomen was pressed which 
proved to be an iniperfect uterus with Fallopian tube and ovary. A rudi- 
znentarv vagina one inch long was also present. (Pages 287, 289.) 

130. Dictionnaire des Sciences M6dicales, art. Hermaphro- 
disme. — The čase of Lefort puzzled some of the best anatomists in Pariš 
and London. The chin, chest, and extremities were covered with hair ; 
the breasts were elegantly and perfectlv fonned. There was a small cli- 
toris, with an imperforate glans. Below were five small openings, through 
which urine passed. A probe revealed something like a vagina, and she 
vas seen to menstruate. She was supposed to have one ovary and one 
testis. (Pages 285, 287, 289.) 

131. Cormack*s Monthly Journ., July 1845, p. 492. — (Mr. Ori- 
gor.) — A čase where both testicles and ovaries were wanting, and no es- 
sential features of either sex prevailed. (Page 289.) 

132. Ann. d'Hyg., 1872, 2, 149. — (M. Tardieu.) — At 25 the being 
referred to was married. After 2 years stepa were taken for a separation. 
She had neither breasts, vagina, uterus, nor ovaries. She had never men- 
struated. There was neither penis nor testicles, but the pelvis was male 
rather than female in conformation. (Page 289.) 

133. Med. Times and Gazette, Feb. 21, 1852, p. 187. — (Dr. Broad- 
hurst.) — A girl, a*t. 16, fair, broad-built, and of feminine features. The 
mons veneris was covered with hair when she was 4 years old. At 10, the 
mammne were well developed, the voice girlish, and the pelvis broad. 
Springing from betvveen the labia majora was a clitoris 3 inches long and 
2 in cireumference, the dimensions inereasing under excitement The 
labia by their expansion resembled a small serotum. The meatus, which 
was double its usual capacity, was half an inch below tlie clitoris in the 
median line. The bladder only could be felt per reetum, and it was the 
general opinion that both vagina and uterus were absent (Pages 285, 
286.) 
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134. British Med. Journ., 1873, II., p. 366. — (Dr. Lichtenberg.)— 
JEt. 9. Epispadiaa Penis small, but prepuoe large. Both testicles were 
in the scrotum. (Page 289.) 

135. London Med. Record, 1876, p. 562. — (E. Ktister.) — 2EL H. 
Epispadiaa Penis small. (Page 289.) 

136. Lancet, 1875, II., p. 27. — Male. Right breast very large with 
brown areola. No secretion at any tirne was observed from it The 
nipples were of usual size. Genital organs well developed. (Page 274.) 

137. British Med. Journal, 1879, I., p. 630. — (Dr. K S. Wihon.) 
— A still-born fcetus. Female ezternal genitals simulated tbose of the 
male.— (Page 288.) 
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